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PREFACE. 
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PATHOLOGY AND MORBID ANATOMY. 



INTRODUOTIOK 

Pathology treats of the origin, nature, course, and causes of those 
changes in the body which constitute disease; Morbid Anatomy, or 
Morbid Histology, of the actual alterations in the tissues which the 
disease has produced. The former is therefore comparable with 
Physiology, the latter with the Histology of the normal tissues. 

By disease is understood some deviation from the state of health ; 
a deviation consisting for the most part in an alteration in the func- 
tions, properties, or structure of some tissue or organ, owing to which 
its office in the economy is no longer performed in accordance with 
the normal standard. 

Diseases are commonly divided into two classes — organic and 
functional. The former comprise all those which are attended by 
structural change; the latter those in which no such change is dis- 
coverable. Whether it be possible for the function of an organ or 
tissue to be abnormally performed quite irrespective of any alteration 
in its structure admits of some doubt. At all events, as our methods 
of minute investigation improve, and our knowledge of morbid his- 
tology increases, the class of functional diseases grows less ; and al- 
though there still remain a large number of diseases in which we are 
unable to recognize any alteration of structure, and which must there- 
fore still be described as functional, it is probable that all disease will 
ultimately be found to be attended by more or less material change. 

As health is itself merely a relative term and implies no definite 
performance of the processes of life, so disease is equally indefinite; 
it cannot be separated from health by any well-defined boundary, the 
one passing by insensible gradations into the other. 

Disease is thus, in most cases, an abnormal performance of those 

processes which constitute life, and a knowledge of these processes- 
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18 INTRODUCTION. 

must therefore necessarily precede the study of pathology. Life 
comprises the formation and maintenance of the tissues and the 
exhibition of their various functions. Such formation and main- 
tenance, which may be included under the general term of Nutrition, 
consist in the continuous supply of new material, the separation of 
this from the blood and its appropriation by the tissues, together with 
the removal of the products of their waste. Function is the special 
manifestation of the life of the part, as distinct from its growth and 
the maintenance of its structure ; in the secreting cell, consisting in 
the alteration of the substances abstracted from the blood to fulfil 
some special purpose in the economy; in nerve, in the transmission 
of impulses of motion and sensation, &c. The performance of func- 
tion is obviously dependent upon the state of nutrition. When both 
of these are normal the condition is one of health, when abnormal 
one of disease. 

As in health the nutrition is principally dependent upon the solid 
tissues, these abstracting, appropriating, and altering the material 
which is supplied to them by the blood; so in most forms of disease 
it is these tissues which play the more important part, and alterations 
in them are amongst the most frequent of the morbid processes. 

The supply and composition of the blood must obviously at the 
same time constitute most important factors in disease. Owing to 
the intimate relation which subsists between the blood and the solid 
tissues, any alteration in its composition must exercise more or less 
influence upon the nutritive processes. In regarding the blood, how- 
ever, as an element in the causation of disease, it must be borne in 
mind that this fluid is in a state of constant dependence upon other 
parts ; its component elements are derived from external sources and 
undergo continual change, and although possibly under certain cir- 
cumstances it may become altered by virtue of changes in the nutritive 
activity of its corpuscular elements, alterations in its constitution must 
in most cases result either from some change in the process of its 
formation, as from the ingestion of improper or insufficient food, mal- 
assimilation, or disease of the lymphatic structures ; from changes in 
the secretory or excretory processes ; or from the introduction of for- 
eign substances, derived from extraneous sources. Whilst, therefore, 
alterations in the composition of the blood may be important agents 
in the production of diseased processes in other tissues, such altera- 
tions are in most cases secondary to some abnormality in its formation 
or depuration, or to its contamination by substances derived from 
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without. Owing to the facility with which it becomes the recipient 
of foreign substances, it is often the first tissue to become altered, as, 
for example, in many of those diseases which owe their origin to the 
introduction of minute organisms ; and it not infrequently constitutes 
the principal seat of the diseased process. 

The blood may also play an important part in disease, owing to an 
abnormal activity of its white corpuscles and their migration through 
the walls of the blood-vessels into the surrounding tissues. This 
occurs in the process of inflammation, and probably also in the de- 
velopment of many of the new formations. 

Lastly, the influence of the nervous system must be taken into 
account in considering abnormal conditions of nutrition and function. 
This, by regulating the circulation and supply of blood, must to a 
certain extent control tissue-change. The results of experimental 
and clinical observation render it exceedingly probable that many 
nerves also contain fibres which exercise a direct influence upon 
nutrition, independently of that which is due to their vaso-motor 
filaments. In support of this view may be adduced the well-known 
observations of Ludwig and Heidenhain on the influence of the chorda 
tympani upon the secretion of the submaxillary gland, which prove 
that the increased secretion which results from the stimulation of this 
nerve is due to an increased activity of the secreting elements of the 
gland and not to changes in the blood-vessels. Recent histological 
researches, also, which are tending to show that nerve-fibres terminate 
in the ultimate elements of nearly all tissues, and the fact that very 
rapid atrophy of muscles often follows certain lesions of the nervous 
centres and many injuries of the nerve-trunks, render it exceeding 
probable that nutrition is more or less under the direct influence of 
the nervous system. 

The^r«^ part of this work will be devoted exclusively to the con- 
sideration of morbid processes which are characterized mainly by 
alterations in nutrition; the second, to those in which an altered 
nutrition is associated with certain changes in the blood-vessels and 
circulation (inflammation); and the thii^d, to changes in the bloo<l 
and circulation alone. In considering the several morbid processes, 
the general pathology of each process will first be described, and 
subsequently the same process as it occurs in the different organs 
and tissues. 
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As the most important element in nutrition, both in health and 
disease, is the activity of the tissues themselves — the supply of 
nutritive material, although an essential, being merely a passive 
part of the process — it becomes necessary to consider, somewhat 
minutely, those parts of the tissues in which this activity resides. 

Ever since Schwann discovered the cellular nature of animals, 
and established the analogy between animal and vegetable cells, 
there has been a gradually increasing conviction amongst physiolo- 
gists, which has now become an universally accepted physiological 
and pathological doctrine, that the cell is the seat of nutrition and 
function ; and further, that each individual cell is itself an inde- 
pendent organism, endowed with those properties and capable of 
exhibiting those active changes which are characteristic of life. 
Every organized part of the body is either cellular or is derived 
from cells, and the cells themselves originate from pre-existing cells, 
and under no circumstances do they originate de novo. 

Whilst therefore the whole body is made up of cells, or of sub- 
stances derived from cells, and the cell is itself the ultimate morpho- 
logical element which is capable of exhibiting manifestations of life, 
it must be borne in mind that in a complex organism the phenomena 
of life are the result of the continued activity of innumerable cells, 
many of which possess distinct and peculiar functions, and that by 
their combination they become endowed with new powers and ex- 
hibit new forces, so that although each individual unit possesses an 
independent activity, it is in a state of constant dependence upon 
others with which it is more or less intimately associated. 

Constitution of Cells. — When the analogy was established 

between the animal and vegetable cell, the former was held to be 

constructed in all cases upon the same principle as the latter, and to 

consist of a cell-wall, enclosing a cavity, in which were contained a 

nucleus and fluid contents. (Fig. 1.) This was the idea of the cell 
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Cells from a can- 
cer. Showing cell- 
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oli. The nuclei di- 
viding. 



held by Schwann and Reraak, and supported especially by Virchow, 
who maintained that these three constituents were 
essential to its vitality and existence. 

During recent years, however, this definition has 
been modified. The existence of a cell-wall was in 
many cases not evident. In embryonic cells, in those 
of many rapidly growing new formations, and in the 
cells of blood, pus, and mucus, no limiting mem- 
brane could be demonstrated. This led to a new 
definition of the cell by Leydig and Max Schultze, 
who held that a little mass of matter enclosing a 
nucleus was all that was necessary for its constitu- 
tion. The latter of these physiologists not only re- 
jected the cell-wall as an essential constituent, but 
established the identity of the mass of matter (cell- 
contents) with animal sarcode — a contractile sub- 
stance existing in the lower animals — and showed that, like it, it was 
endowed with the power of spontaneous movement. This substance 
he called protoplasm. He further pointed out that the existence of 
a distinct cell-wall was the result of a retrograde process taking 
place in the outer layers of the protoplasm, and that the latter was 
the real seat of the activity of the cell. These views closely corre- 
spond with those held by Dr. Beale in this country.^ 

The definition of a cell has been still further modified by Briicke, 
Strieker, and others, who consider that the existence of a nucleus is 
not essential to its constitution. This opinion is principally based 
upon the fact that in the cryptogamia, and in some of the lowest 
animal forms, cells occur in which no nucleus is visible. 

It would thus appear probable that a simple mass of protoplasm 
may, in some exceptional cases, be all that is necessary to constitute 
a cell — i.6., an elementary organism, capable of exhibiting independ- 
ently all the phenomena of life ; but that the nucleus is an exceed- 
ingly constant and almost invariable constituent. The cell-wall is 
much less constant, and l^eing the result of a retrograde change in 
the outer layers of the protoplasm, it must be regarded, in point of 
vitality, as inferior to the rest of the cell. 

Protoplasm itself is an unstable albuminoid compound, which is 



1 Dr. Beale calls the protoplasm germinal matter or bioplasm; the cell-wall, 
formed material. 
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insoluble in water and coagulates at death. As usually met with, it 
is a homogeneous structureless material, of a soft and viscid consist- 
ence. In consistence, however, it is subject to variations, being some- 
times perfectly fluid, at others more or less solid and gelatinous. In 
old cells it often becomes transformed, by the loss of water, into a 
more solid albuminoid substance — keratin. This occurs in the epi- 
dermis and nail. Protoplasm may also become gradually converted 
into other modifications of the protein group — into mucin, globulin, 
haemoglobin, &c. The cell-wall, when it exists, is of much firmer 
consistence than the protoplasm. In some cells the protoplasm con- 
stitutes but a small proportion of the body of the cell, other sub- 
stances, which are either the result of its metamorphosis, or have 
been taken up from without, being associated with it. Thus fat 
is met with in the cells of adipose tissue, and of the liver. (See 
Fig. 5.) Pigment, calcareous particles, pepsine, &c., are also met 
with in cells. 

The nucleus is more constant both in size and form than the cell. 
It is usually spherical or oval in shape, and often contains one or 
more minute round or angular bodies, termed nucleoli. It offers a 
greater resistance to chemical reagents than the other constituents of 
the cell, and in disease often remains after these have been destroyed. 
It is also stained more deeply by carmine. 

The original form of the nucleus is vesicular. In the earliest cells 
of embryonic tissue it possesses a delicate membrane enclosing a 
nucleolus and fluid contents, thus resembling in its structure the cell. 
Subsequently, however, it loses its vesicular character, and as usually 
met with it is a solid perfectly homogeneous, or faintly granular 
body, in which the nucleolus is still visible. The recognition of the 
nucleus is not always possible, owing to its presence being obscured 
by fat, pigment, or other substances contained within the cell. (See 
Fig. 25.) In some cells the nuclei gradually disappear. The colored 
blood-cells and the cells of the superficial layers of the epidermis are 
examples of cells in which the original nucleus has become lost. 
Lastly, it must be mentioned that several nuclei may be contained 
within the same cell. 

Physiology of Cells. — The cell, as already stated, is capable of 
absorbing and transforming matter, of excretion, and of growth. It 
is also endowed with the power of changing its form, of cohering 
with other cells, of undergoing more or less active movement, and of 
reproduction. The question now arises as to what part is played by 
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its respective constituents — whether the cell-wall, the body of the 
cell (protoplasm), and the nucleus have different offices. 

The cell-wall being the result of a retrogressive change in the pro- 
toplasm, it cannot be regarded as taking any part in the life of the 
cell, the activity of which is much diminished by its existence, as is 
also its power of reproducing itself by simple division. It is in old 
cells that a cell-wall is most frequently met with; in those newly 
formed it is entirely wanting. 

The nucleus has usually been looked upon as the seat of the nutri- 
tion, as. distinct from the specific functions of cells, and has been 
supposed to play an important part in their multiplication and re- 
production. The fact that when a cell divides, the division usually 
commences in the nucleus, and only subsequently takes place in the 
rest of the cell, would appear to favor this view ; as would also the 
great uniformity of the nucleus both in size and form, whatever be 
the functional nature of the cell. It must be borne in mind, how- 
ever, that non-nucleated cells may multiply, and that nucleated cells 
have been observed to divide, the nucleus itself taking no part in the 
process. 

Whatever be the part played by the nucleus, there can be no doubt 
that the protoplasm is the most important factor of the cell, and it 
may itself be the only constituent. The spontaneous movements, 
alterations in form, and migratory powers characteristic of young 
cells are due to the protoplasm. Such movements are observed in 
the cells of the embryo, in lymphoid and young epithelial cells, in 
some of the cells of connective tissue, and in white blood and pus 
cells. 

The protoplasm, as already stated, may be the sole seat of the nu- 
tritive and formative power of the cell. It would appear, however, 
probable that it is more especially concerned in the performance of 
function, and that the specific functional peculiarities of cells are 
dependent rather upon it than upon their other constituents. The 
volume and consistence of the protoplasm vary in different cells, 
and in the same cell, at different times and under different circum- 
stances. It is apparently capable of imbibing and giving up fluids, 
at the same time undergoing corresponding alterations in volume. 
These considerations render it probable that it is the seat of the 
selective power of the cell, and of those other properties which 
represent its specific functions. 

Genesis of Cells. — The proposition of Virchow, that every cell 
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originates directly from a pre-existing cell, forms the basis of the 
pathology of the present day. To Remak, however, must be ascribed 
the merit of having first established the cellular origin of the tiasues. 

The multiplication of cells may take place in three ways — ^by 
simple divisioriy by gemmatioriy and by endogenous growth. In the 
first two methods the cell breaks up into fragments ; in the last, new 
cells originate within the parent cell. The process is obviously asso- 
ciated with growth and increase of the protoplasm. 

The multiplication by simple division is the most frequent method. 
The cell divides and forms two cells, and each of these again divides 
and forms two more, and so on. In nucleated cells the nucleus, as a 
rule, divides first. The nucleus, however, may divide and multiply 
within the cell without any division of the cell taking place. If the 
nuclei multiply within the cell and the protoplasm continuously in- 
crease without subsequent division of the cell taking place, large, 
many-nucleated, irregular-shaped masses of protoplasm are produced. 
These are the giant or myeloid cells, which are met with in the 
medulla of young bone, and in some new formations. (See " Myeloid 
Sarcoma,'' Fig. 33.) The existence of a dense cell-wall interferes 
with the process of multiplication by simple division. 

By endogenous multiplication is understood the development of 
cells within pre-existing cells. The multiplication of the cells of 
cartilage, such as occurs in the growth of bone and in the process of 
inflammation, has been adduced as an example of this mode of cell 
formation. Here, however, we have simply the division of the 
cartilage cell within its capsule (see Fig. 71, d), and the process is 
precisely similar to multiplication by simple division. The mode 
of cell formation which must be regarded as strictly endogenous 
is what is now commonly known as Vacuolation, This was de- 
scribed some time ago by Virchow in his " Cellular Pathology ;" 
and, owing to the more recent researches of Klein and others, it now 
occupies an important place in the history of cell development. 
The process consists in the formation of a vacuole in the body of 
the cell. This vacuole may gradually increase in size until it occu- 
pies nearly the whole of the cell, being merely surrounded by a thin 
layer of protoplasm, in which may often be seen the displaced nucleus 
(Fig. 2, 6). Within this vacuole one or more new elements are 
formed. These either originate from the nucleus of the cell, or 
they are produced from the protoplasm which forms the wall of the 
vacuole. In the latter case, according to Dr. Klein, buds grow out 
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from the protoplasmic wall towards the interior of the vacuole, and 
these becoming detached form new cells.^ A vacuolated cell with 
an endogenoas brood is shown in the accompanying drawing (Fig. 2), 
for which I am indebted to the observer just quoted. It must, how- 
ever, be remembered, in forming any conclusion as to the origin of 
small cells within a larger cell, that fig. 2. 

there exists the possibility that these 
may have entered from without. 

The endogenous mode of cell forma- 
tion is not that by which tissues re- 
generate themselves. This is usually 
effected by simple division. Elements 
which have an endogenous origin have ^ y^cuoiaua ^a a Protoplasm of ceii 

o o conRtitutiDg whU of the vacuole, b. Dis- 

commonly a destiny different from that placed nuclei, c. The vacuole, a. Drop of 
of the parent cell. '^'' '" ^^^-^^^^^'^^^- (^^«'°) 

In multiplication by gemmation, a small portion of the protoplasm 
projects from the cell and becomes detached by constriction at its 
base, thus forming a new cell. This is much less frequent than the 
two former processes.^ 




CHAPTER II. 

NUTRITION ARRESTED. 

The absolute and permanent arrest of nutrition constitutes local 
or systemic death. Under this head are included the three following 
processes : — 

1 "The Anatomy of the Lymphatic System," vol. i. pp. 55-60; and Klein on 
" Endothelial vesicles of growing hlood-vessels in the embryo chick." "Sitzungs- 
berichte der Wiener k. Academic d. Wissenschaften," Part for March, 1871. 

* The author wishes it to be distinctly understood that in the subsequent pages 
the term **ce^Z" is employed to designate the most elementary factor of the 
tissues which is capable of exhibiting the phenomena characteristic of an inde- 
pondent organism, quite irrespectively of the existence of a cell-wall, or even of a 
nucleus. 
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1. General or Systemic Death, — In this, the arrest is general ; the 
nutritive processes cease throughout the whole body. 

2. Gangrene or Necrosis, — The arrest is local, and confined to a 
particular part, which, when dead, retains to a greater or less extent 
its external form and anatomical characters. 

3. Molecular Death or Necrobiosis, — The arrest is also local, but 
usually results from a previous gradual impairment of the nutritive 
processes, which ultimately entirely cease in some of the histological 
elements. The dead part is a granular debris in which all trace of the 
original structure is lost. This will be considered under " Atrophy 
and Degeneration." 

Gangrene or Necrosis. 

Grangrene or Necrosis is the complete and permanent arrest of 
nutrition in a part — occurring for the most part more or less sud- 
denly — which, when dead, retains to a greater or less extent its 
external form and anatomical structure. The series of processes by 
which this is brought about is called Mortification, the dead tissue — 
a Sphacelus or Slough, In bone the process is called Necrosis, the 
result — a Sequestrum, 

The arrest of nutrition is followed by the complete cessation of 
all the evidences of life both functional and physical ; and the part 
thus removed from the influence of the " vital forces" undergoes 
those chemical and physical changes which are common to inanimate 
organic matter. In a limb, for example, there is paralysis of motion 
and sensation, coldness, dryness of the surface; the natural firmness 
and elasticity are lost, and it becomes soft and doughy ; the coloring 
matter escapes from the blood-corpuscles, and dissolved in the liquor 
sanguinis permeates and stains the tissues. Evaporation from the 
surface is to a great extent hindered by the epidermis ; consequently, 
if the limb contains much blood, the transuded serum and the watery 
constituents of the tissues often form large bullae on the surface. As 
decomposition proceeds, gases are generated in the part — principally 
sulphuretted hydrogen, ammonia, nitrogen, and carbonic acid. These 
give rise to the emphysematous crackling which is so often associated 
with the gangrenous process. The tissues at the same time undergo 
a process of softening or liquefaction, the limb becomes exceedingly 
offensive, and changes from a reddish color to a brownish or green- 
ish black. This is owing to changes in the transuded haemoglobin. 
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If the limb does not contain a large amount of blood, and evapora- 
tion is allowed to go on freely from the surface by the destruction of 
the epidermis and rupture of the bullae, it may dry up — the process 
of decomposition gradually ceasing — and become converted into a 
black shrunken mass, which undergoes but little further change : — 
this constitutes Dry Gangrene or Mummification. If, on the other 
hand, as is more commonly the case, the gangrene is associated with 
venous obstruction, and thus the return of blood and absorption of 
fluids are prevented, the evaporation from the surface is rarely suffi- 
cient to dry the limb, and, consequently, the process of decomposition 
proceeds until it is completely disorganized : — this is Moid Gangrene, 

The characters of the dead part vary with its structure, its vascu- 
larity, the cause of the gangrene, the acuteness of the process, and 
the possibility of the access of atmospheric air. The more vascular 
the tissue, the softer its structure, and the more it is exposed to the 
atmosphere, the more rapidly and completely does it undergo decom- 
position. Bone, cartilage, and tendons, which are firm hard tissues, 
containing comparatively but few vessels, undergo very little altera- 
tion in structure and form ; whereas softer parts are much more 
rapidly and completely destroyed. 

The occurrence of decomposition manifests itself in the first place 
in the blood contained in the part ; this fluid undergoes the earliest 
and most rapid change. The haemoglobin escapes from the red cor- 
puscles, partly by exudation and partly by the destruction of the 
corpuscles themselves, and dissolved in the liquor sanguinis per- 
meates the surrounding tissues. The corpuscles are ultimately com- 
pletely annihilated, nothing remaining but a few minute granules. 

The staining of the tissues with haemoglobin is commonly known 
us post-mortem staining, and the appearances it presents are very 
characteristic. All the tissues may be more or less affected, but the 
lining membrane of the heart and large blood-vessels, being in imme- 
diate contact with the blood after death, are naturally more so than 
other parts. The staining is of an uniform pinkish-red color, thus 
differing from the punctiform and stratiform redness of hypersemia, 
from which it must be carefully distinguished. The amount of stain- 
ing is in proportion to the rapidity with which decomposition has 
taken place, and to the amount of blood contained in the part at the 
time of death. 

Rigor Mortis. — In muscle the arrest of nutrition is accompanied 
by a state of rigidity, known as the Rigor Mortis, This is a peculiar 
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condition of the muscles observed in almost all bodies after death, in 
which they become firm and somewhat shortened, as though in a state 
of chronic contraction. It comes on as soon as the muscles have lost 
their irritability, i.e., their capability of responding to artificial stim- 
ulation ; in other words, as soon as the nutritive processes have com- 
pletely ceased. The time of its appearance will therefore depend 
upon the state of nutrition of the muscles at the time of death ; the 
more healthy and vigorous this is, the longer it is before the nutritive 
processes completely cease, and consequently the longer it is before 
the rigor mortis supervenes. The length of its duration and its in- 
tensity are in direct proportion to the lateness of its appearance. In 
people, for example, who are in perfect health, and die suddenly, as 
from accident, the rigor mortis does not usually come on until from t^n 
to twenty-four hours after death ; it is very marked, and often lasts 
two or three days. In those, on the other hand, who die from some 
exhausting disease, as from chronic phthisis or the adynamic fevers, 
in which the nutrition of the muscles becomes much impaired, the 
rigor mortis appears very soon, sometimes as early as ten minutes 
after death ; it is very slight, and may pass off in less than an hour. 
It has been said that in cases of death from poisoning by carbonic 
acid and sulphuretted hydrogen, from lightning, and from some of 
the severer forms of the adynamic fevers, the rigor mortis is entirely 
absent. It is doubtful, however, if this is the case, as the rigor 
mortis has probably escaped observation, owing to its early superven- 
tion and rapid disappearance. As soon as the rigor mortis has passed 
off, decomposition of the muscular tissue commences. 

The rigor mortis occurs not only as the result of systemic and local 
death, but it may also be induced artificially by temporarily arresting 
the nutrition of the muscle. If the supply of blood to a muscle be 
cut off by the application of a ligature to the artery supplying it, it 
quickly passes into a condition which is indistinguishable from the 
rigor mortis. If the ligature be removed sufficiently early, this dis- 
appears, and the vitality of the muscle is restored. 

With regard to the nature of the change — it was formerly supposed 
to be a spontaneous contraction, the last act of vitality on the part 
of the muscle. More recently, however, Kiihne and others have 
shown that it is really owing to the coagulation of an albuminous 
substance termed myosin. This substance, which is contained in the 
fluid of the muscle, coagulates in its substance when nutrition has 
ceased, thus causing the firmness, hardness, and opacity, which dis- 
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appear as soon as disintegration and decomposition commence. The 
transverse striation of the fibres then becomes indistinct and gives 
place to irregular rows of granules and fat molecules, the muscle 
softens, its sarcolemma is destroyed, and ultimately nothing remains 
but a soft structureless debris. 

A similar coagulation takes place in the cells of plain involuntary 
muscle, and here also a rigor mortis occurs. In the cells of all 
other tissues a coagulation of the protoplasm occurs on the cessation 
of the nutritive processes; the cells become cloudy and granular, 
and then break up into molecules of various sizes. 

Respecting the disintegration of other tissues : — The cells of adipose 
tissue rapidly diminish in size, owing to the escape of the fluid fat, 
which diffuses itself throughout the surrounding structures. The 
fibres of connective tissue swell up, become opaque, and ultimately 
liquefy. In nerve-fibres, the white substance of Schwann coagulates 
and collects into small drops (myeline) within the neurilemma. Car- 
tilage and bone resist the necrotizing process longer than any of the 
tissues, and are the least altered by it. 

The termination of the gangrenous process varies. It may, after 
involving a greater or less extent of tissue, become arrested, and a 
"line of demarcation" form between the dead and living parts (Ofr- 
cumacribed Gangrene) ; or the process may continue to extend with- 
out any such attempt at recovery (Diffuse Gangrene), When the 
process becomes arrested, the dead tissue — the sphacelus or slough — 
acts as a foreign body, and as such sets up inflammatory changes in 
the adjacent living structures, and by this means it is ultimately re- 
moved or becomes encapsuled. The tissues immediately surrounding 
the necrosed part are thus in a state of inflammation, as is evidenced 
in external structures by their swelled condition, red color, and high 
temperature. As the gangrenous process ceases, the necrosed frag- 
ment becomes limited bv this line of inflamed tissue, which consti- 
tutes the " line of demarcation^^ between the dead and living parts. 
Along this line a process of ulceration and suppuration takes place, 
and by means of this the dead mass is gradually separated from the 
surrounding structures. The ultimate termination of the process 
depends principally upon the situation of the affected part. If this 
be superficial, the slough is thrown off, as in external parts, the intes- 
tines, the pharynx, &c., an ulcerated surface being left. If the dead 
mass is deeply seated, its removal becomes possible only by the ex- 
tension of the necrotizing process to the surface, as is exemplified by 
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the spontaneous removal of necrosed bone through fistulous openings 
in the soft parts, and by the opening of an abscess. > In other cases 
the inflammatory process which takes place in the tissues surround- 
ing the dead part is less intense, and the formation of pus is less 
abundant, and is soon followed by that of connective tissue, a layer 
of which is ultimately formed around the necrosed mass, by which 
it becomes encapsuled. This occurs especially in internal parts. Ex- 
amples of it are furnished by foreign bodies, hemorrhagic infarcts, 
accumulated epithelial products, portions of necrosed bone, and a 
foetus in the abdominal cavity, all of which may thus become sur- 
rounded by a layer of connective tissue. The part when thus encap- 
suled is usually rendered inert, and no longer acts as an irritant to 
the tissues in which it lies; it undergoes a gradual process of absorp- 
tion and drying up, and often becomes calcified. 

Causes. — The causes of gangrene may be divided into those which 
interfere with the supply of nutritive material, and those which di- 
rectly destroy the vitality of the histological elements so that they 
are no longer able to perform their functions. 

A. The supply of nutritive material may be interfered with by : — 

1. Obstruction in the Arteries, — This is a common cause of gan- 
grene. The obstruction may be caused by a ligature, by compression 
of the vessel, by solution of its continuity, by thrombosis or embo- 
lism, and by disease of the arterial coats. If the obstruction be com- 
plete and a collateral circulation cannot be established, death of the 
part quickly ensues. Obstruction to the arteries alone, the return of 
blood by the veins not being interfered with, usually produces the 
dry form of gangrene. 

2. Obstruction in the Capillaries, — Obstruction here is usually the 
result of pressure upon or stretching of the vessels. This may take 
place from the accumulation of inflammatory products, hemorrhage, 
or from the pressure exercised by new growths. The resulting ob- 
struction to the capillary circulation causes the death of the imme- 
diately adjacent tissues. As examples of gangrene from this cause 
may be mentioned the necrosis of the superficial layers of the bone 
which so frequently results from periostitis, owing to the compres- 
sion of the capillaries between the bone and the periosteum; also the 
sloughing of the mucous membranes in diphtheria. 

3. Obstruction in the Ferns. — Obstruction to the return of blood by 
the veins must be so complete in order to arrest nutrition that it is in 
itself rarely a cause of gangrene. It is when associated with obstruc- 
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tion in the arteries that it constitutes an important agent in producing 
this result. This combination of venous and arterial obstruction is 
seen in a strangulated hernia, in the invagination of a portion of the 
intestine, in the constriction of a part by a tight bandage, and in 
contusions and lacerations of the soft parts in which both arteries 
and veins are injured or become strangulated by the tension of the 
tissues which subsequently ensues. In all cases in which gangrene 
is associated with venous obstruction it is of the moist variety. 

4. Diminished Cardiac Power. — This, like venous obstruction, is 
seldom independently a cause of gangrene. In cases, however, of 
excessive general debility or disease of the cardiac substance, the con- 
sequent diminution in the contractile power of the heart materially 
aids the foregoing causes in producing a fatal blood-stasis. The 
arrest of the circulation in "senile gangrene," and that which so 
often occurs in the tissues of the back in adynamic fevers and in 
chronic exhausting diseases, is in part the result of diminished cardiac 
power. This arrest, in the last-named conditions, is usually deter- 
mined by some injurious stimulation of the tissue; in other words, 
it is a part of an inflammatory process. 

5. Inflammation, — The eflFect of the inflammatory process is t<^ 
impede or arrest the circulation, and to impair the vitality of the 
affected part, and the intensity of the process may be so great as to 
permanently arrest the circulation and cause gangrene. Gangrene 
from inflammation has been called inflammatory, acute, or hot gan- 
grene. It is always of the moist variety, and is characterized by the 
heat, swelling, tension, and redness of the affected part, which quickly 
becomes flaccid, cold, of a greenish-black color, and exhales an offen- 
sive odor. Certain inflammations have a special tendency to termi- 
nate in gangrene, as diphtheria, erysipelas, carbuncle, and "hospital 
gangrene." In all cases, the more impaired the nutrition of the part 
which becomes the seat of an inflammatory process, the more likely 
is this to cause its death, 

B, Destruction of the vitality of the histological elements may be 
caused by : — 

1. Mechanical Agencies, — Under this head are included external 
violence, heat, cold, and corrosive substances, all of which, by directly 
and completely destroying vitality, may be causes of gangrene. In 
most cases, however, this result is preceded by more or less inflam- 
mation. 

2. Poisons introduced into the Circulation, — Phosphorus and ergot 
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of rye are the most important of these. The necrosis of the jaw 
which results from phosphorus appears, however, to be owing to the 
direct contact of the phosphorus with the bone, and the gangrene of 
the extremities which sometimes follows the long-continued ingestion 
of ergot is probably due to that contraction of the small arteries which 
this substance produces. 

Senile Gangeene. — This is a form of mortification which affects 
especially the lower extremities of old people, and is the result of sev- 
eral of those conditions which have already been enumerated as causes 
of gangrene. 

The most important element in the production of senile gangrene 
consists in the occurrence of atheromatous or calcareous changes in 
the arteries of the limb, in consequence of which the circulation in it 
becomes impeded and its vitality impaired. This is evidenced by the 
coldness of the feet, the cramps, and the other abnormal sensations 
which are so often experienced by the patient some time before the 
gangrene sets in. This tendency to local stagnation of the circulation 
is usually materially increased by the simultaneous atrophy or degen- 
eration of the muscular substance of the heart itself. The combined 
effect of the diminished vis a tergo and of the arterial degeneration 
may, in some cases, be alone suflBcient to cause arrest of the circula- 
tion and the formation of thrombi in the vessels of the limb, and thus 
to. cause gangrene. The supervention of the gangrene, however, is 
usually determined by some injurious stimulation of the tissue, as a 
slight abrasion of the foot, a bruise, injury to a corn, or excess of heat 
or cold, which sets up inflammation in the already weakened part, and 
thus, by still further obstructing the circulation in it, and impairing 
its vitality, causes its death. Senile gangrene is usually of the dry 
variety. 
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CHAPTER III. 

NUTRITION IMPAIRED. 

It has been seen in the preceding chapter that the absolute arrest 
of nutrition is followed by the complete cessation of all manifesta- 
tions of vitality and function, constituting local or systemic death. 
Those conditions must now be considered in which the interference 
with nutrition, for the most part, falls short of absolute arrest, and 
in which, although vitality is impaired, death is only an occasional 
sequence. Such conditions are comprised under "Atrophy" and 
" Degeneration." 

Atrophy. 

Atrophy is a diminution in the amount of a tissue, owing either 
to diminution in the mze, or diminution in the number , of the histo- 
logical elements of which it is composed. It is attended by loss of 
weight and impairment of function. 

When the elements are diminished in size only, it is called Simple 
Atrophy; when the number is diminished, it is called Numerical 
Atrophy. These two varieties are often associated, being different 
stages of the same process : simple atrophy may, however, exist 
without numerical atrophy, but numerical never exists without 
simple. 

I. Simple Atrophy. — Simple diminution in the size of the ele- 
ments of a tissue is by far the most common condition met with in 
atrophy. It is well exemplified by what takes place in ordinary 
emaciation, in which the fat gradually disappears from the subcu- 
taneous adipose tissue. Adipose tissue is merely common connective 
tissue, many cells of which are distended with fat. When a person 
emaciates, the fat is gradually removed from the cells, so that they 
diminish in size, and the fat which completely filled the cell may be 
reduced to a few isolated drops : the cell- wall and nucleus at the 
same time often become distinctly visible (Fig. 3). Here there is 

no destruction of the cells, no diminution in their number, but simply 

a 
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the removal of some of their contents. As the fat is removed from 
the cells it is often partially replaced hy a serous fluid. 




This diminution in the size of the elements may take place in any 
tissue. The cells of all glandular organs may thus become atrophied, 
and so produce a diminution in the size of the whole oi^n ; this is 
constantly met with in the liver, kidneys, mammary gland, spleen, 
testicles, lymphatic glands, and other parts. Muscular tissue in the 
same way atrophies by the diminution in the size of its primitive 
fasciculi : this is seen in the heart and in the voluntary muscles. In 
all these cases the elements remain .almost unchanged ; and hence all 
that is necessary for the restitution of the tissue is an increase in their 
nutritive activity, and the assimilation of more material. 

II. Numerical Atrophy, — This is an advanced stage of the 
former process : the elements are not only diminished in size, but 
some of them have actually perished and ceased to exist as vital 
agents. 

This destruction of histolt^ical elements which occurs both in 
atrophy and in some forms of degeneration — and is called by Vir- 
chow, Necrobioms — must be distinguished from the death of circum- 
scribed po'rtions of tissue which constitutes gangrene and necrosis. 
The two processes resemble one another in so far as death is common 
to both of them. In Necrobiosis, however, the change is a molecular 
one ; there is a gradual exhaustion of vital power, a molecular disin- 
tegration and destruction of elements, so that at the termination of 
the process all that remains is a granular debris, in which but little 
or no trace of the former structure of the part can be discovered. 
The death and desquamation of the superficial layers of the epidermis 
is a well-known example of this molecular change. Gangrene, on 
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the other hand, affects circumscribed tracts of tissue, and is the result 
of some sudden arrest of nutrition, as distinguished from the gradual 
exhaustion of vital power. Death is more suddenly induced, and a 
necrosed mass remains at the termination of the process in such a 
condition that the structure of the part can usually be recognized. 
Numerical atrophy is thus of much graver import than that in 
which the elements continue to exist as such. In it, restitution is 
only possible by the production of new elements, whereas in simple 
atrophy, repair can be effected without new formation. 

Atrophy may be general — affecting to a greater or less extent all 
the organs and tissues of the body, or it may be partial and limited 
to particular parts. General atrophy is usually simple, and is rarely 
accompanied by destruction of elements. It affects in the first place 
the subcutaneous adipose tissue, then the adipose tissue inr other situa- 
tions, as that surrounding the viscera and in the omentum, then the 
muscles and glandular organs, and lastly the nervous and osseous 
structures. 

Although atrophy in its strict signification consists simply in a 
diminution in the size or in the number of the component elements 
of a tissue, it is rarely a perfectly simple process, but is usually asso- 
ciated with more or less fatty degeneration. This is owing to the 
fact that whenever the nutrition of a part is so much interfered with 
as to cause it to atrophy, it is very prone to undergo fatty changes ; 
and it will be seen when speaking of "fatty degeneration," that this 
process owes its origin to causes similar to those which produce 
atrophy itself. 

Causes. — In speaking of the causes of atrophy, it will be neces- 
sary to distinguish between those which act upon the tissues generally, 
and those which have merely a local influence. 

General Atrophy may be caused by : — 

1. Deficient supply of Nutritive Material. — Whatevejr interferes 
with the supply of nutritive material to the tissues will be fol- 
lowed by their atrophy. Deficient supply of food ; obstruction to the 
passage of the food into the stomach or intestines, as in stricture of 
the CBSophagus or pylorus ; the mal-assimilation which results from 
the various conditions giving rise to dyspepsia; interference with 
the absorption of the chyle, from obstruction of the thoracic duct, 
or disease of the mesenteric glands constituting the so-called "tabes 
mesenterica ;" may all in this manner be causes of general atrophy. 

2. Exces^ve Waste, — All those conditions which are attended by 
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the loss of large quantities of nutritive material may be cjauses of 
general atrophy. Such conditions are furnished by corftinuous 
hemorrhages, profuse and long-continued suppuration such as often 
occurs in caries and empyema, diarrhoea, and the excretion of large 
quantities of albumen or sugar as in Bright's disease or diabetes. 
The waste resulting from the increased tissue-change which accom- 
panies acute febrile diseases must also be included under this head. 

3. Impaired Nutritive Activity. — This constitutes an important 
element in the production of the atrophy of old age, — senile atrophy. 
As life advances, the vitality of the elements gradually diminishes, 
their ability to separate nutritive material from the blood and to 
assimilate it for their own maintenance becomes less and less, and 
hence they gradually atrophy, and ultimately all manifestations of 
their vitality cease. 

Although general atrophy may thus be referred to one of the fore- 
going causes, it is rarely a simple process, but usually depends upon 
the combined influence of two or more of them. The atrophy asso- 
ciated with pulmonary phthisis, for example, results partly from the 
loss of nutritive material in the profuse expectoration and diarrhoea, 
partly from the deficient supply consequent upon the imperfect oxida- 
tion of the blood, and upon the interference with assimilation which 
is so often caused by structural changes in the stomach and intestines, 
and partly from the increased tissue-change. In senile atrophy, again, 
in addition to the general diminution of nutritive activity, there is 
frequently some condition of the digestive organs interfering with 
assimilation which materially aids in producing the ultimate result. 
The atrophy which accompanies the acute febrile diseases is by no 
means a simple process, increased tissue-change, loss of appetite, and 
interference with assimilation being all component parts of it. 

Partial Atrophy may be caused by : — 

1. Imperfect supply of Blood. — The effect of interfering with the 
supply of blood to a part will depend upon the extent of the inter- 
ference. If it be entirely cut off, the part will die (see "Gangrene") ; 
if merely diminished, it will atrophy. 

Diminished supply of arterial blood is a common cause of atrophy, 
and may be brought about in various ways. The nutrient vessels 
may be obstructed by pressure exercised upon them within or with- 
out the organ to which they are distributed. In cirrhosis of the 
liver, the pressure exercised by the new growth of interlobular tissue 
causes atrophy of the secreting structures. In other cases the supply 
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of blood is diminished by interference with the circulation at some 
distance from the part, as by the pressure of a tumor upon the artery 
leading to it. The atrophy of the proximal end of the shaft of a 
bone after fracture above the point of entrance of its nutrient artery, 
is due to the same cause. 

The atrophy which results from pressure exercised directly upon 
the part itself, is probably also partly owing to the consequent inter- 
ference with its nutritive supply. Atrophy of the sternum from the 
pressure of an aneurism, atrophy of the kidney from the pressure of 
retained secretion, as in stricture of the urethra, enlarged prostate, 
&c., and atrophy of the skull in chronic hydrocephalus, are well- 
known examples of these atrophies from pressure. 

Mechanical congestion in the same way is not an uncommon cause 
of atrophy. The circulation is impeded, the blood is not returned 
normally by the veins, hence there is deficient arterial supply, and 
atrophy results. 

2. Diminished Functional Activity. — This is the most common 
cause of atrophy, many examples of which are furnished both by 
physiological and pathological processes. After birth those parts 
which are no longer required to serve any purpose in the economy 
gradually atrophy and waste. The ductus arteriosus, the umbilical 
arteries and vein, the WolflSan bodies, and, later, the thymus gland, 
all in this manner disappear. The involution of the uterus after 
delivery, the wasting of the spleen and lymphatic glands in advanced 
life, and of the lower jaw after the loss of the teeth, are other physio- 
logical examples of atrophy from this cause. 

Muscles which from any cause have long remained inactive atrophy. 
This is seen in the various forms of paralysis, especially in the so- 
called "essential paralysis" of children ; also in limbs which have 
become incapacitated, either on account of anchylosis, or of chronic 
diseases of the bones or joints. 

After the establishment of an artificial anus, the lower part of the 
intestine atrophies, and becomes converted into a fibro-cellular cord. 

Bones in the same manner atrophy from want of use. After the 
amputation of a limb, the cut end of the bone atrophies ; and atrophy 
of the orbit follows extirpation of the eyeball. 

Interference with the function of nerves is also followed by their 
atrophy. This is seen in the atrophy of the optic nerve which often 
follows destruction of the eye, and also in the atrophy of the nerves 
of a limb which has long been incapable of action. 
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3. Increased Functional Activity, — This may in quite exceptional 
eases be a cause of atrophy; much more commonly, however, it 
is a cause of hypertrophy. Certain glands sometimes atrophy from 
excessive use, especially the testicle. 

4. The Action of Special Substances. — Certain substances admin- 
istered internally appear to be capable of producing atrophy. Iodine, 
bromine, mercury, lead, and the alkalies, may be enumerated amongst 
the most important of these. Iodine and mercury exercise a special 
influence upon the lymphatic system, and bromine upon the organs 
of generation. 

5. Nervous Influence. — Respecting the influence of the nervous 
system as a direct cause of atrophy, little is certainly known. That 
atrophy is a frequent sequence of changes jn the nerve-trunks and 
nervous qentres, there can be no doubt ; but it is probably in most 
cases to be attributed to an indirect influence. The atrophy of muscles, 
for example, which have become paralyzed from lesions in the brain 
or spinal cord, is usually rather the result of the consequent inter- 
ference with their function, than of any direct influence upon their 
nutrition. The very rapid atrophy of muscles, however, which fol- 
lows certain alterations in the nervous centres and injuries of the 
nerve-trunks, renders it exceedingly probable that some nerves contain 
fibres which exercise a direct influence upon nutrition, and that ner- 
vous influence may also be a direct cause of atrophy. (See " Introduc- 
tion.") In some cases, also, changes in the nervous system may cause 
atrophy by affecting the size of the blood-vessels, and so interfering 
with the supply of blood. 

6. Inflammation. — This is sometimes described as a common cause 
of atrophy. The atrophy, however, which is such a frequent sequence 
of an inflammatory process, is in most cases due to that new growth 
of fibroid tissue which is developed in chronic inflammations. The 
new tissue, by the pressure which it exercises, causes atrophy of the 
proper structures of the organ. This is seeUj for example, in cirrho- 
sis of the liver. It is probable, also, that the impairment of vitality 
which results from an inflammatory process may lead to atrophy of 
the histological elements, independently of the existence of new 
fibroid growth. 

Physical Characters. — The estimation of atrophy is often a 
matter of considerable difficulty. The great criterion is, diminution 
in absolute weight. The weight of an organ, however, varies con- 
siderably in health ; it varies with the weight of the body as a whole, 
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and it may be less than natural from incomplete development. Tlie 
same is true also of the muscular and osseous systems. An accumula- 
tion of blood and serosity in an organ may again increase its weight, 
and thus constitute a source of fallacy. This is often the case in 
organs which have been for some time mechanically congested, in 
which, although their size and weight may be increased, their tissue 
is considerably diminished in amount. 

Organs which are atrophied are usually diminished not only in 
weight, but also in size. In most cases they contain less blood, they 
are drier, firmer, and more fibrous in consistence, than in health. 
Their functional powers are invariably diminished. 

The whole of the textures of which an organ is composed may 
suffer; some, however, do so more than others. The fibrous con- 
stituents are the last to atrophy : hence the firmness, toughness, and 
loss of elasticity so commonly met with in the atrophied parts. In 
glandular organs, the secreting cells are usually the first to show 
signs of atrophy ; they become smaller, and are often finely granular, 
from the presence of molecular fat ; the vessels and nerves also share 
in the wasting process. In the subcutaneous cellular tissue, the fat 
is gradually removed from the cells, which thus diminish in size. 
In muscles the primitive fasciculi become smaller, and their trans- 
verse striae gradually disappear ; ultimately the whole of the contents 
of the sarcolemma may be entirely removed, and nothing remain but 
the connective tissue. This process is usually accompanied by more 
or less fatty degeneration of the muscular fibres, and in some cases by 
the development of fat between the fasciculi. (See " Fatty Infiltra- 
tion of Muscle.'') 

Atrophy of Bone. 

Atrophy of bone is always attended by a diminution in weight, 
but not always by a diminution in size. It is met with in two forms. 
In one, the compact and cancellous tissue gradually become absorbed, 
the medullary canal diminishes in size, and the whole bone thus be- 
comes smaller. This is known as concentric atrophy. It is met with 
especially in the long bones, in cases of long-standing anchylosis, 
dislocations, or paralysis. 

In the other variety of atrophy there is no diminution in the size 
of the bone, but merely a gradual conversion of compact into cancel- 
lous tissue. The whole bone thus becomes rarefied, and it is exceed- 
ingly light and brittle, so that it fractures with great facility. This, 
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in contradistinction to the former variety, is known as eccentric 
atrophy. It is usually met with as a senile change, and is in most 
cases accompanied by more or less fatty degeneration. 

Pulmonary Vesicular Emphysema. 

This appears to be the proper place to describe the changes met 
with in the lungs in emphysema, inasmuch as these changes are 
characterized mainly by atrophy of the walls of the air- vesicles. 

Emphysema consists essentially in a permanent enlargement of the 
infundibula and air-vesicles in larger or smaller areas of the lungs. 
The dilatation appears usually to commence in the infundibulum, 
and to extend from this to the air-vesicles which open into it, so that 
ultimately the whole may be thrown into one large cavity. As the 
process proceeds, communications are established between adjacent 
groups of air- vesicles, and thus cavities of still larger area are pro- 
duced. 

Atrophous Emphysema. — The more minute histological changes 
which accompany this vesicular dilatation vary somewhat in different 
varieties of the disease. In that form of emphysema which occurs 
in old people, and which is essentially a senile change, the alterations 
in the walls of the air-vesicles consist simply of atrophy of the several 
structures of which they are composed : hence the term atrophous 
or small-lunged emphysema, which is applied by Sir W. Jenner to 
this variety of the disease. The air- vesicles may not be much in- 
creased in size, but several of them are thrown into one, their walls 
are considerably thinner than natural, the connective tissue, elastic 
tissue, and blood-vessels all having apparently shared in the wasting 
process. There is usually also an abnormal amount of pigmentation. 
Such lungs are smaller than natural, and quickly collapse when the 
thorax is opened. 

Hypertrophous Emphysema, — In the other important variety of 
emphysema the lungs are increased in size, they bulge forwards when 
the thorax is opened, and, in contradistinction to the former variety, 
certain constituents of the lung-tissue appear to be increased in amount, 
inasmuch as the lungs are less crepitant, and feel somewhat denser 
and tougher than natural. This is described by Sir W. Jenner as 
hypertrophous or large-lunged emphysema. 

When such lungs are examined miscroscopically, it will be found 
that the dilatation of the air-vesicles is more marked than in atro- 
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phous emphysema, although less general in its distribution. The 
atrophic changes also do not affect equally the various tissues which 
make up the alveolar walls. The elastic fibres appear to be more 
especially wasted, whilst, according to some observers, the connect- 
ive tissue is increased. I have been unable to discover any marked 
increase of the connective tissue in the alveolar walls, although 
an increase of this tissue is often to be seen around the smaller inter- 
lobular blood-vessels and bronchi. The capillary blood-vessels which 
are distributed on the walls of the air-vesicles are atrophied and 
diminished in calibre, owing to the stretching and pressure which 
result from the vesicular dilatation, whilst the larger interlobular 
vessels are often found thickened and distended with blood. In 
some cases there is more or less fatty degeneration of the epithelium, 
and usually an abnormal pigmentation of the lung. 

Etiology. — It would be beyond the scope of the present work to 
discuss the various theories which have been propounded to account 
for the development of emphysema. It is, however, obvious that 
all conditions which increase the pressure on the inside of the air- 
vesicles, or damage the resisting powers of their walls, may be causes 
of permanent vesicular dilatation. 

Increased pressure on the inside of the air-vesicles may result 
from — 

1st. Violent expiratory efforts with closed glottis, such as occur 
during the act of coughing, blowing wind instruments, violent mus- 
cular exertion, &c. Those parts of the lungs which are least sup- 
ported will be over-distended. This is the expiratory theory of 
Jenner. 

2d. Certain portions of the lungs being incapable of expansion, 
owing to collapse, consolidation, asthmatic spasm, &c. There will be 
excessive tension in those parts into which the air can enter. 

Impairment of the resisting power of the air-vesicles may result 
from — 

1st. The loss of elasticity and atrophy which is a concomitant of 
old age. This is the most important element in the causation of 
atrophous emphysema. 

2d. The atrophy of the air- vesicles resulting from that stretching 
of their walls and obliteration of their blood-vessels which is caused 
by their over-distension from increased pressure exercised upon their 
inner surface. 

3d. Damage to the walls of the air-vesicles, which probably in 
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certain cases results from previous attacks of pulmonary inflamma- 
tion, or from some interference with their nutrition due to mode of 
life or to other causes. 

DegeneratioiL 

The "Degenerations" include a class of morbid processes which 
are characterized by an alteration in the quality of the tissues, and 
which, like atrophy, are attended by impairment of function, and 
often by annihilation of histological elements. 

The alteration in the quality of the tissue results either from its 
direct metamorphosis into a new material, or from its infiltration 
with some substance which has been conveyed to it from without. 

Atrophy and degeneration thus so far resemble one another, that 
in both processes nutrition is impaired and function interfered with. 
In atrophy, however, as pointed out by Virchow, nutrition is simply 
altered in quantity , the waste of the tissue is in excess of the assimi- 
lation of new material, and consequently there is a diminution in the 
amount of the tissue and an impairment of its functional powers. In 
degeneration, on the other hand, nutrition is altered in quality, a new 
substance exists in the tissues, which either originates in the tissue 
itself, or infiltrates it from without ; this is attended by impairment 
of the vitality and functions of the elements of which the tissue is 
composed, resulting either from the presence of the new. material, or 
dependent upon the same conditions as those which give rise to its 
formation. 

Causes. — Of the causes of the Degenerations as a class, but little 
can be said, the various forms depending for the most part upon 
different conditions. These will be described under their respective 
heads. 

The Degenerations may be divided into two classes— ^the Metamor- 
phoses and the Infiltrations, 

1. The Metamorphoses. — These are characterized by the direct 
metamorphosis of the albuminoid constituents of the tissues into a 
new material. This is usually followed by the destruction of the 
histological elements and the softening of the intercellular substance, 
so that ultimately all trace of structure may be lost, and function be 
completely arrested. The Metamorphoses include Fatty, Mucoid, 
and Colloid Degeneration. 

2. The Infiltrations. — These differ from the Metamorphoses 
inasmuch as the new material which exists in the tissues is not de- 
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rived from their albuminoid constituents, but is deposited in them 
from the blood; there is an infiltration and deposition of a new 
substance. This is rarely followed by destruction of the histological 
elements, or by softening of the intercellular substance : hence the 
anatomical characters of the tissue are much less altered than in the 
Metamorphoses, and function is usually much less interfered with. 
The infiltrations include Fatty, Amyloid, Calcareous, and Pigment- 
ary Infiltration. 



CHAPTER IV. 

FATTY DEGENERATION. 

t 

By Fatty D^eneration is usually understood the replacement 
of the normal constituents of the tissues by molecules, or drops of 
fat. An accumulation of fat in the tissues occurs, however, under 
very different circumstances, and under the general term of " fatty 
degeneration" are included different pathological processes. Before 
proceeding to describe these processes and the histological changes 
which they produce, it will be well to consider, in the first place, the 
sources from which the fat met with in the body is derived ; and 
secondly, the circumstances under which it may accumulate so as 
to constitute a morbid process. 

General Pathology of Fatty Degeneration, — The chief source of 
the fat met with in the body is the oleaginous constituents of the 
food. A portion of these are stored up in the cells of certain tissues, 
to be utilized as producers of force and heat when the requirements 
of the system may demand it. The cells of adipose tissue, and, to 
a less extent, those of the liver, thus serve as physiological reservoirs 
for fat. 

The other sources from which fat may be derived are from saccha- 
rine and albuminous principles. The albuminous principles in the 
process of nutrition undergo decomposition, and the products of their 
decomposition contain a certain amount of fat. This is usually com- 
pletely removed by oxidation ; but under certain circumstances the 
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oxidation is incomplete, and the fat accumulates in the cells of the 
tissue. 

In considering the circumstances under which an accumulation 
of fat in the tissues may constitute a morbid process, it is to be 
remarked that it often becomes exceedingly difficult here to draw 
any sharp line of demarcation between health and disease. This is 
especially the case when the accumulation of fat is excessive in situa- 
tions where fat is normally met with. When it occurs in abnormal 
situations, the morbid nature of the process is evident. 

An accumulation of fat in the tissues may occur so as to constitute 
a morbid process under the four following conditions : — 

1st. When the food contains an excess of fat, or of substances 
capable of becoming converted into fat. Under such circumstances 
the oxygen taken into the body is insufScient to oxidize the excess, 
and it consequently accumulates in the cells. 

An accumulation of fat from this cause occurs as a physiological 
process in the growth of adipose tissue. Adipose tissue is a con- 
nective tissue containing numerous cells which are distended with 
fat. The growth of this tissue thus consists simply in the fatty 
infiltration of more of these cells. (Fig. 4.) If tliis be excessive, it 
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constitutes obesity. The temporary accumulation of fat in the liver 
during the digestion of an aliment rich in fatty substances is another 
example of this kind of deposition. This will be described when 
speaking of the " fatty liver." If the amount of fat be very great, 
it may accumulate, not only in normal situations, but also in tissues 
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where fat is not usually met with, and in both cases the accumulation 
will thus constitute a morbid process. 

2d. When there is no such excess of fatty substances in the food, 
but the processes of oxidation are so imperfectly performed, either 
locally or generally, that the fat contained in a natural diet is in- 
completely oxidized. 

3d. When the fat which is liberated from the nitrogenous con- 
stituents of the food during the process of nutrition does not undergo 
the complete oxidation which it should, and so remains within the 
cells. 

4th. When the fat which is liberated from the protoplasm of cells 
during the process of nutrition is incompletely oxidized, and so accu- 
mulates in, and takes the place of, the protoplasm. Here there is a 
gradual transformation of the protoplasm into fat, so that the cell is 
ultimately completely destroyed. 

Fatty degeneration in which there is this destruction of histological 
elements is one of the most common forms of the disease, and it will 
hereafter be more fully described as fatty mefamorphoais. Its nature 
was first pointed out by Dr. Quain in his well-known researches on 
fatty degeneration of the heart. ^ Dr. Quain then stated that the fat 
met with in the muscular fibres in this condition was the result of a 
metamorphosis of the fibres themselves, and was not derived from 
without. The truth of Dr. Quain's teaching has since been con- 
firmed by the experimental investigations of Drs. Voit and Bauer. 

Voit and Bauer's investigations were made with the object of 
determining the source of the fat in that acute form of fatty degen- 
eration which is produced by poisoning with phosphorus, in which 
the degeneration is due to the destruction of the red blood cells, and 
the consequent diminution in the oxidizing power of the blood.^ 
They gave phosphorus to dogs which had for some days previously 
been starved, so that any fat which might be present in the tissues 
after death could not have been derived either from the food or from 
the adipose tissue of the animals. The phosphorus produced very 
extensive and general fatty degeneration, and the fat must obviously 
liave arisen from the protoplasm of the cells. Voit concludes from 
these investigations — 1st. That the transformation of albumen which 
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^ Voit and Bauer, ''Zeitschrift f. Biologie," vii. pp. 63-85; and Voit, '♦ Neues 
Repertorium fiir Pharmacie," xx. pp. 340-349. 
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takes place in cells is independent of the supply of oxygen, but 
that if the oxygen be deficient, the fat and other products of the 
transformation, being incompletely oxidized, accumulate in the cell. 
2d. That the presence of fat in the cells may thus be due to increased 
transformation of the albumen, or to diminished oxidation of the 
products of its decomposition. 3d. That the fatty degeneration in 
poisoning by phosphorus is due both to an increased transformation 
of the albumen of the cells, and to diminished oxidation of the fat 
and other products of the transformation. 

It will thus be seen that of the four conditions enumerated as 
causes of fatty degeneration, in all, with the exception of the first, 
the accumulation of the fat is principally due to deficiency of oxygen 
and consequent incomplete oxidation ; whilst in the first there is no 
deficiency of oxygen, but the oxidizable materials are in excess. 

A deficiency of oxygen, and a consequent incomplete oxidation and 
tendency to the production of fat, occur under various circumstances. 
The red blood cells being the carriers of oxygen, all those conditions 
in which the supply of blood is interfered with, the red blood cells 
diminished in number or defective in quality, or the oxygenation of 
the blood imperfectly performed, may lead to fatty degeneration. 
The interference with the supply of blood to the brain, for example, 
by thrombosis or embolism, causes fatty degeneration of the brain- 
tissue. (See "Cerebral Softening.") The destruction of the red blood 
cells by phosphorus and other poisons ; that general condition of 
anaemia which sometimes exists in young people, and is produced by 
many chronic and acute diseases; and that diminution in the activity 
of the circulation which results from old age ; are also followed by 
a similar result. If an organ or tissue be long disused, the quantity 
of blood circulating through it becomes diminished, and it conse- 
quently undergoes fatty degeneration. (See "Fatty Infiltration of 
Muscle.") Lastly, the imperfect oxygenation of the blood which 
results from certain chronic diseases of the lungs constitutes one ele- 
ment in the causation of the fatty degeneration which so frequently 
exists in these diseases. 

In proceeding to consider the histological changes which are pro- 
duced in the tissues by an accumulation of fat, it must be stated, in 
the first place, that these vary very considerably according to the cause 
of the degeneration. In those cases in which the fat is derived from 
the metamorphosis of the nitrogenous constituents of the tissues, the 
tissues are destroyed in the process; whilst in other cases no such 
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destruction usually takes place. Although these two conditions may 
occasionally be associated, yet, owing to the marked difference in the re- 
sults which they respectively produce, it will be well to speak of them 
separately ; that in which the fat is derived from the metamorphosis 
of the tissues being termed Fatty Metamorphosis, that in which it is 
derived from the oleaginous, saccharine, or nitrogenous principles of 
the food — Fatty Infiltration, 

Fatty Infiltration. 

In Fatty Infiltration, the fat which is deposited within the cells 
usually occurs as distinct drops of oil. In the earliest stages of the 
process these are very small, but as the deposition 
proceeds they gradually accumulate and. run to- Fia. 5. 

gether, displacing and obscuring the nucleus and 
protoplasm, until the cell is completely filled and 
distended with oil. (Fig. 6.) The vitality and 
functions of the cells are but little impaired by 
the accumulation, and the protoplasm — although 
rendered almost invisible when this is excessive 
— remains unaltered. The cells within which the 
fat accumulates not being destroyed, the removal Liver oeUs in rariom 
of the fat is all that is necessary to restore them to TJi"x3(^lnLdnfi^^^^^ 
their original condition. As already stated, fatty 
infiltration occurs as a physiological process in the growth of adipose 
tissue, and also in the liver during the digestion of an aliment rich 
in fatty substances. 

Fatty Infiltration of Muscle. 

In muscle, fatty infiltration is frequently met with as a morbid 
process. The cells in the connective tissue which surrounds the fas- 
ciculi of the muscle become filled with fat; and this development of 
fat between the primitive muscular fasciculi has often been confounded 
with degeneration of the fibres themselves. In this latter process, 
however, which will subsequently be described as fatty metamorphosis 
of muscle, there is a direct metamorphosis of the muscular fibres into 
fat; whereas in the condition now under consideration, there is a de- 
position of fat between the fasciculi, which remain — during the early 
stages at all events — unaffected. The interstitial fat varies in amount. 
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In some cases single rows of fat cells alternate with rows of muscular 
fasciculi, at other times the accumulation is less regular, more exist- 
ing between some fibres than between others ; in all cases, however, 
the muscular elements may be discovered lying amongst the fat. 
(Fig. 6.) If the latter be very considerable in amount, the muscle 
may appear to the naked eye to be entirely converted into fat ; but 
the microscope will always reveal the muscular structure in which it 
is embedded. 

This condition is frequently met with in animals which have been 
fattened, the fat increasing not only in the usual situations, but also 
accumulating between the fasciculi of the muscles. In muscles also 
which from any cause have for some time been incapacitated, and 
in which consequently^ the oxidation processes are reduced to a mini- 
mum, this interstitial growth is extremely liable to occur ; ex. gr. in 
the extensors of the wrist-joint in cases of lead-poisoning, and in 
long-standing paralyses from lesions of the brain or cord, also in 
muscles which have been rendered useless by anchylosis of a joint. 
In progressive muscular atrophy, as Virchow has shown, the affected 
muscles exhibit this change, together with true fatty metamorphosis. 

Fatty InJiUrcdion of the Heart. — In the heart fatty infiltration is 
not unfrequently met with ; and here it is especially important to 
distinguish it from the much more grave condition in which the 
fibres themselves are primarily affected. In health, there is a vary- 
ing amount of fat covering the surface of the heart beneath the vis- 
ceral layer of the pericardium, which is always most abundant in the 
grooves between the auricles and ventricles, where it surrounds the 
blood-vessels. This may increase so as to completely envelop the 
organ, and at the same time gradually insinuate itself between the 
muscular fibres, so that to the naked eye all appearance of muscular 
structure may be lost, the walls looking like a mass of fat. In hearts 
less affected, striae of fat will be seen lying amongst the muscle. (See 
Fig. 6.) The fat is always most abundant near the surface, the mus- 
cular structure becoming more evident towards the endocardium. 

The immediate effect of the interstitial growth is to displace and 
compress the muscular fibres between which it insinuates itself, and 
in doing so it diminishes the contractile power of the muscle : this 
is especially important when occurring in the heart. The pressure, 
however, which it exercises upon the fibres and the accompanying 
blood-vessels, ultimately causes atrophic and degenerative changes. 
Thus the fasciculi gradually atrophy, the transverse striation becomes 
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indistinct and is replaced by molecular fat; in fine, trne metamor- 
phosis of the muscle is established. These two processes, indeed, not 
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uncommonly go hand in hand t<^ther, the interstitial infiltration 
preceding the intrastitial metamorphosis. 



Fatty Infiltration of the Liver. 

It is in the liver that fatty infiltration assumes its most important 
aspect, and in this organ it is exceedingly frequent, constituting what 
is commonly known as the " fatty liver." The hepatic cells always 
contain a small quantity of fat, which is temporarily increased after 
the ingestion of fetty substances. It will be well to describe this 
phyeiolc^ical infiltration before proceeding to the morbid process. 

The ingestion of an aliment rich in fatty substances is followed by 
a temporary excess of (at in the portal blood, and by the deposition 
and temporary accumulation of a portion of this within the hepatic 
cells. This fat is first deposited in the cells which are in immediate 
contact with the capillaries of the portal vein, and thus is produced 
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an excess of fat in tlie cells at the circumference of the hepatic lobules, 
This gradually passes from the cells at the circumference to those in 
the interior, whence it is ultimately conveyed again into the circula- 
tion. This process goes on until the excess of fat is removed from 
the blood, when the hepatic cells again acquire their former character. 
There is thus a transitory accumulation of fat within the hepatic cells 
which is gradually removed, the vitality of the cells not being thereby 
impaired. 

The morbidly fatty liver is one which contains an abnormal quan- 
tity of fat, and here also, as the fat is usually deposited from the 
blood in the portal capillaries, the increase is first oliservable in the 
external zone of the hepatic lobules. (Fig. 7.) It accumulates here 

Flo, 7. 





within the cells as minute globules, which as they increafie coalesce 
and form large drops of fat. These ultimately completely fill and 
distend the cells, which at the same time become larger and more 
globular in shape. (See Fig. 6.) As the process pro<!eeds, the ac- 
cumulation advances from the periphery towards the centre of the 
lobule, until its whole mass may be involved, and the cells univer- 
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sally become distended with fat. The vitality of the cells is not 
materially impaired by the infiltration ; they continue to perform 
their functions, as is shown by the presence of bile in the stools and 
in the gall-bladder. In many exceptional cases the accumulation 
of fat is most marked around the hepatic vein. This, according to 
Virchow, is probably to be explained by supposing that the fat is 
becoming excreted, and that only the last cells retain a little of it. 

The fatty liver is somewhat increased in size, in advanced stages 
often considerably so. The surface is smooth, the edges are thickened 
and rounded, the specific gravity is diminished, although the absolute 
weight may be increased. If the infiltration be slight, involving 
merely the portal zone of the lobules, the cut surface will present a 
mottled appearance, the external fatty zone being of an opaque yel- 
lowish-white color, whilst the central portion remains unaltered, or is 
perhaps somewhat hypersemic. The more extensive the infiltration the 
larger is the pale zone, and ultimately, when the whole lobule is in- 
volved, there may be left in the centre merely a reddish-brown point, 
which corresponds with the commencement of the hepatic vein ; and 
in many cases even this point is lost. The organ is then of an almost 
uniform opaque yellowish- white color, and the boundary between the 
individual lobules may be completely obscured. In very exceptional 
cases the accumulation of fat is much more abundant in some por- 
tions of the liver than in others, so that on section, yellowish points 
and streaks are seen scattered over its surface. The consistence of the 
organ is much diminished, it feels doughy, and pits on pressure with 
the finger, and the knife used to cut it becomes coated with oil. The 
pressure exercised by the infiltrated fat produces considerable anaemia 
of the organ, but the interference with the circulation is never suf- 
ficient to cause ascites, hemorrhage, or other evidences of portal con- 
gestion. 

The liver is especially liable to become the seat of fatty accumula- 
tion. This, according to the late Dr. Benc^ Jones, is owing — firstly, 
to the excess of non-nitrogenous oxidizable matter which is always 
present in it; secondly, to the deoxidized condition of the portal 
blood ; and thirdly, to the low pressure and slowness of circulation 
in the portal vessels— conditions the least favorable to oxidation.^ 

An accumulation of fat in the liver occurs under two opposite 
conditions — one in which there is general obesity, and the fat accu- 

^ " Lectures on Pathology and Therapeutics." Dr. Bence Jones, p. 179. 
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mulates in the liver in common with other parts ; and another, in 
which there is general emaciation, and a consequent impairment of 
the oxygenating power of the blood. The fatty infiltration of the 
liver which is so constantly associated with certain chronic diseases 
of the lungs, is probably also partly due to imperfect oxygenation 
of the blood from destruction of lung-tissue. Fatty liver caused by 
phosphorus and other poisons has been already alluded to. 

The other variety of fatty degeneration — fatty metamorphosis — 
will be described in the following chapter. 



CHAPTER V. 

FATTY DEGENERATION (continued). 

Fatty Metamorphosis. 

This differs from fatty infiltration, inasmuch as the fat is derived 
from the albuminous constituents of the tissues themselves, and not 
from the fatty, saccharine, or nitrogenous principles of the food. 

The process consists in the transformation of the albuminous con- 
stituents of the tissues into fat, in the manner described in the pre- 
ceding chapter, the cells being the parts which are most frequently 
affected. This fat makes its appearance as minute granules and 
molecules within the cells, usually first in the protoplasm, and subse- 
quently in the nucleus. The granules — which are characterized by 
their dark color, sharp contour, strong refractive power, and solu- 
bility in ether- — gradually increase in number, until the whole of 
the protoplasm has undergone the transformation. As they increase, 
some of them may coalesce, and so form distinct drops of fat. As 
the process proceeds, the cells undergo an increase in size and become 
more globular in shape. Ultimately the nucleus becomes involved, 
the cell-wall, when this exists, is destroyed, and the cell is thus 
transformed into a mass of granular fat (Fig. 8). 

These granules of fat may remain in a coherent form for some time 
after the cell-wall and nucleus are destroyed; they then constitute 
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what were formerly known as the "inflammatory'' or "exudation 

corpuscles/' or "corpuscles of Gluge," which are so common in 

chronic cerebral softening, and in other forms of fatty degeneration 

(Fig. 8, 6). Ultimately the corpuscles break up, the albuminous 

matter between the granules of fat 

liquefies, and the fat becomes dis- ^^° ®- 

tributed in the tissue (Fig 8, 6). 

Types of this pathological process ^ ^ 
are furnished by many well-known ^^^ ^ ^^ -'^^ '^• 
physiological ones, one of the most 
characteristic of which is perhaps 
the secretion of milk. The mam- 
mary gland is a large racemose ^"^ MetamarphoHs of CdU a From a 
•^ ^^ o cancer. 6. From the brain in chronic soften- 

gland, consisting of innumerable ing. The latter show the large "granular 

^^^, ^ ^o i^r. 1 _ !• J •,! • corpuscles," and also the manner in which 

groups of lobules lined with epi- these become disintegrated, X 200. 

thelial cells. The secretion of milk 

takes place in the following manner : — The cells lining the lobules 
of the gland multiply abundantly, and the new cells as they are pro- 
duced gradually become converted into fat ; the cell breaks up, and 
the fatty matters in a more or less coherent form constitute the milk- 
corpuscles. In the earliest stages of the process the granules of fat 
cohere and form the colostrum-corpuscles, which are precisely anal- 
ogous to the large granular corpuscles met with in chronic cerebral 
softening, &c. (Fig. 8, 6); but as the secretion becomes fully estab- 
lished, and the hiulti plication and disintegration of the cells take 
place more rapidly, the fatty molecules become at once distributed 
in the liquid in which they are suspended, giving to the secretion its 
characteristic white color. The milk-corpuscles thus formed are re- 
placed by the continuous formation of new cells from below, which 
in their turn undergo fatty metamorphosis, and in this manner a 
continuous formation and destruction of cells take place. 

Other examples of fatty metamorphosis are afforded by the for- 
mation of the sebaceous matter of the skin, the cerumen of the 
ears, and the corpus luteum in the ovary ; all of which take place 
in the same way by the fatty metamorphosis and destruction of 
newly-formed cells. 

The immediate effect of fatty metamorphosis is to produce more or 
less softening of the affected part, the cellular elements are com- 
pletely destroyed, the intercellular substance also undergoes fatty 
changes, and thus all trace of the original structure may be ulti- 
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mately lost. This destruction of the cells is the essential feature of 
the change, and distinguishes it from fatty infiltratiov, in which the 
cells within which the fat accumulates usually remain intact. 

If large tracts of tissue are aflfected, the change is readily recog- 
nizable by the naked eye, by the diminution in consistence and 
elasticity which is produced, and in many cases also by the opaque 
yellowish-white color. If, however, the change is limited to minute 
and isolated portions of the tissue, its existence can only be discovered 
with the aid of the microscope. 

The fatty particles into which the cells have been transformed, 
under favorable circumstances are readily absorbed. This is seen in 
the fatty degeneration and absorption of inflammatory products, such 
as occurs in croupous pneumonia. In order for such absorption to 
take place, it is necessary that the tissue should be freely supplied 
with blood-vessels. If this is not the case, the degenerated products 
are liable to undergo certain changes whereby they become converted 
into a pultaceous crumbling material somewhat resembling cheese: — 
this is known as caseation. 

Caseation. — This is a modification of the degenerative process in 
which the fatty products gradually dry up into a yellowish friable 
material, which has been compared to soft cheese. This change 
appears to be owing to a natural dryness of the degenerated tissue, 
resulting from deficient vascular supply. It is most frequent in parts 
which contain but few vessels, or in those in which these become 
obliterated by some new growth. Growths composed of closely- 
crowded cells, as epithelial accumulations within the pulmonary 
alveoli, growths in the lymphatic glands, in the brain, and in the 
osseous structures, are the most liable to become caseous. 

The process consists in a gradual drying up of the degenerated 
elements; the fluids are absorbed, the cells — which are many of them 
incompletely degenerated — shrivel and atrophy, the fat undergoes 
partial saponification, cholesterine forms, and the tissue thus becomes 
converted into a soft, yellowish- white, cheesy substance, composed of 
atrophied cells, fatty debris, and cholesterine crystals. This material 
may gradually dry up more and more, and ultimately become encap- 
suled by a layer of fibrous tissue. 

These cheesy matters are constantly met with, especially in the 
lungs, and considerable confusion has arisen as to their nature and 
origin in this situation. This has proceeded from its having been 
formerly the custom to look upon all cheesy masses as essentially 
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tubercular. Tubercle, it is true, often undergoes, to a greater or less 
extent, fatty degeneration ; and it may thus, like all other structures 
which have undergone this process, become converted into a yellow 
cheesy substance; but it is by no means true that all cheesy masses 
are tubercular. Thus the pathological significance of these cheesy 
masses is much leas limited than was formerly supposed, and is in- 
deed almost coextensive with that of f?itty degeneration itself. In 
whatever situation they are met with, they indicate merely that the 
histological elements have undergone this fatty metamorphosis, and 
under no circumstances are they in themselves evidence of any one 
particular form of morbid growth. 

The caseous mass may subsequently become calcified, or undergo a 
process of softening and liquefaction. 

Calcification. — This is an advanced stage of the preceding 
process. It most frequently occurs in those cases in which the 
caseous mass is completely enclosed and isolated from the external 
air, as when in the lymphatic glands, in bone, or when encapsuled in 
the lungs. The mass becomes infiltrated with calcareous particles, 
and is thus converted into a calcareous concretion (see "Calcareous 
Degeneration"). 

Softening. — ^This process consists in a liquefaction of the caseous 
substance, which is probably owing to some chemical change in its 
constituents. It most commonly occurs in parts which come into 
contact with the external air, especially in those situated in the in- 
testine, in the bronchial mucous membrane, and in the lungs. The 
caseous mass liquefies, and is converted into a thin puriform liquid, 
containing curd-like cheesy matter, which to the naked eye looks 
much like pus, but under the microscope is seen to consist simply 
of granular debris, fat, and cholesterine crystals. This, if not dis- 
charged, may, like the caseous masses, ultimately dry up and become 
calcified. 

Fatty Degeneration of Arteries. 

Fatty degeneration of arteries may be a primary or secondary 
affection. As a secondary process it is met with in Atheroma, in 
which the fatty change is preceded by an inflammatory cellular in- 
filtration of the subendothelial connective tissue (see "Atheroma"). 

Primary fatty degeneration is a passive process, not being pre- 
ceded by any increased nutritive activity of the parts affected by it.. 
It may affect both the internal, middle, and external coats of the 
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artery, but it is most common in the first^named situation. The 
change usually commences in the endothelium and the connective 
tissue cells in the most internal layers of the inner coat, small groups 
of cells becoming affected in various parts of the vessel ; and it may 
gradually extend from within outwards, the intercellular substance 
softening, until, in exceptional cases, the whole thickness of the in- 
tima is destroyed. (Fig. 9.) 

In the earlier stages of the process, the condition is recc^nized by 
the existence of small, irr^ular- 
shaped patches of an opaque yel- 
lowish-white color, projecting 
very slightly above the surface 
of the 'nt' na These, which 
are so constat tly met with on 
^^ » j^^^ '^ B-*^^^^^^ ^^^ ^ "'"^ " embrane of the 
aorta nia> at first be mistaken 
Fauniugmerii ™ / * nfcffln ft« /u Afria for atheroma They are in most 
Lining m ml rine f ibe veswi. A leiy iiiin lajer cases, HO ^eve^, readily distm- 
pseied uff nnd X aoci, siiowine the grouiH of fet guishable by their superficiality, 
and by the facility with which 
they can be stripped off from the subjacent layers, which present a 
natural appearance. In atheroma, on the other hand — which affects 
the deeper structures — if the superficial layer he removed, the opacity 
and thickening are seen to exist beneath it. In many cases the 
change is limited entirely to the innermost layers of the vessel; the 
more the subjacent tissues are involved, the greater is the irregularity 
in the shape of the patches, and the less readily can they be sepa- 
rated with the forceps. The opaque patches ultimately break down, 
the cells are destroyed, the intercellular substance softens, and the 
granular debris is carried away by the circulation, leaving small, 
irn^ular, superficial erosions upon the lining membrane of the ves- 
sel. These erosions are not ulcers in the tnie sense of that term, 
not being the result of an active process. They resemble the super- 
ficial erosions so common upon the mucous membrane of the stomach, 
as described by Dr. Wilson Fox. 

Simple fatty degeneration may occur in any of the arteries, but it 
isin the smaller ones that its injurious influence is most marked, and 
in these it is more especially liable to affect the external coat. Here, 
by diminishing the elasticity and contractility of the vessels, it causes 
degenerative changes in the parts which they supply, and often leads 



PATTY DEGENERATION. 57 

to rupture. This is exemplified by many cases of chronic cerebral 
softening, and cerebral hemorrhage. In the larger arteries, as the 
aorta — where it is exceedingly common — it is of less importance, the 
inflammatory process, atheroma, having here a far more deleterious 
effect. 

The capillaries may also be the seat of this fatty change; the 
endothelial cells being destroyed in the process, and the walls so 
much damaged that rupture is often the ultimate result. This is 
very common in the smallest cerebral blood-vessels, where it is a 
frequent cause of cerebral hemorrhage. 

Passive fatty degeneration of arteries is in most cases a senile 
change ; it is an expression of that general impairment of vitality 
which exists in advanced life, and is usually associated with similar 
changes in other parts. When, however, it is limited to the largest 
arteries, it is often met with in early life and in persons who are 
otherwise perfectly healthy. 

Fatty Degeneration of the Brain. — Cerebral Softening. 

Fatty degeneration of the brain is met with in those morbid con- 
ditions comprised under the common term of "Cerebral Softenings.^^ 
Whatever interferes with the supply of blood to the cerebral sub- 
stance will tend to produce fatty degeneration, and hence softening. 
The portions of the brain which are the seat of this change may be 
merely rather softer than the surrounding healthy tissue — breaking 
down more readily under a stream of water which is allowed to fall 
upon them — or they may be completely diflBuent. They are never 
distinctly circumscribed, but pass by insensible gradations into the 
neighboring tissue. 

Under the microscope the change is seen to consist in a disinte- 
gration of the nerve-tissue. The white substance of the fibres first 
coagulates, then breaks up into large masses, and these subsequently 
undergo fatty metamorphosis. The cells of the neuroglia, the small 
blood-vessels, and, when the gray matter is implicated, the large nerve- 
cells, are also involved in the fatty change. The tissue is thus con- 
verted into broken-down fibres, a large amount of molecular fat, and 
numerous large granular corpuscles, the so-called " exudation corpus- 
cles'' or "compound inflammatory globules of Gluge." (Fig. 10.) 
These corpuscles were formerly looked upon in all cases as the result 
of inflammation, hence their name ; they are, however, simply con- 
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glomerations of fat granules formed by the degeneration of the cel- 
lular elements. (See Fig. 8.) The cells from which they originate 

are, according to Virchow and Robin, the 
Fio. 10. ^jjg ^£ ^j^g neuroglia — the connective tissue 

of the brain: — ^these cells share in the fatty 

change, and, in doing so, appear to undergo 

considerable enlargement before they are de- 

^!^^/v''^- ^^' stroyed and the fatty matter breaks up. They 

^^^ll^^'\ ^^ ^^^^ ^^ ^^^® ^^^^ ^ ^ ^^ ^^^^ ^" diam- 

^^1^''•^T'^ '^ ^^^' ^^^' ^^^^S^ ''^^^^S Timr- When the 

"-im."''^' softening affects the gray matter the nerve- 

Chronic White SofUvning of 11 i j* ii/»x rni. 11 

the Brain. Showing the gran- cclls also coutain molccular fat. The Small 
uiar corpuscles, broken-down artcries and capillarics running through the 

nerve-fibres, and fat grannies, n •% , /»j1 /»ni»u.i_ 

of which the softened substance softcned part are many of them filled with 
is composed. One or two nu- f^t orranules and fiTanukr cells. These latter 

cleated cells (probably nerve- ° ,, ^, i»iii 

cells) are also visible. X 250. probably Originate m the white blood-corpus- 
cles which have accumulated in the part and 
undergone fatty changes. Molecular fat and the large granular cor- 
puscles will also be seen adhering to the external surface of the 
vessels; and here care is required to distinguish these from fatty 
degeneration of the vessels themselves, to which the cerebral soften- 
ing is so frequently due. As the process proceeds, the cerebral 
substance is completely destroyed and all trace of nerve-structure is 
ultimately lost. 

The color of the softened portion varies considerably. . It may 
resemble that of the surrounding healthy tissue ; in other cases it is 
altered to a yellowish or deep red tint. According to these varia- 
tions in color, cerebral softenings have been classified into white, 
yellow, and red. The color depends in great measure upon the 
amount of blood contained in the part, and on this account is im- 
portant, as indicating the manner in which the softening has been 
brought about. 

White Softening. — This is, in the great majority of cases, a chronic 
condition. It occurs especially in old people, and is usually due to 
that disease of the smaller cerebral blood-vessels and consequent 
interference with the circulation which is common as a result of age. 
The impairment of the contractile power of the heart must also con- 
stitute an auxiliary in the causation of the imperfect vascular supply. 
It is the gradual manner in which the supply of blood is diminished 
which accounts for the absence of hypersemia or hemorrhage, so that 
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the color of the softened portion either resembles that of healthy 
brain-tissue, or is an opaque dirty white. White softening is some- 
times acute, in which case it is usually due to the sudden obstruction 
of the circulation by the impaction of an embolus in one of the larger 
arteries (see "Embolism in the Brain"). 

Yellow Softening. — This is, in most cases, simply a variety of the 
former process, in which, from the fine state of division and close 
aggregation of the fattj'^ particles, a dead yellowish-white color is im- 
parted to the softened tissue. This color is probably often partly 
owing to the presence of altered blood pigments, the result of some 
previous slight extravasation. The pigment may sometimes be seen 
as fine dark granules, scattered through the cells of the neuroglia and 
the nerve-cells of the gray matter, where at first sight they look like 
fatty particles ; they are distinguished, however, by their dark black 
color. A softening of the brain more rapidly induced, as by em- 
bolism or thrombosis, may also occasionally be of a yellow color. 
This, however, is only the case when the softened portion has at- 
tained a certain age and much of the extravasated blood has been 
removed by absorption. Lastly, a condition of gelatinous oedema 
of a yellow color, which has been described by Rokitansky as often 
being present in the immediate vicinity of cerebral tumors, has been 
regarded as a variety of yellow softening. 

Red Softening, — This is commonly an acute afiection, most fre- 
quently dependent upon vascular obstruction, either from embolism 
or thrombosis. There is intense collateral hyperserhia, rupture of 
capillaries, and extravasation of blood ; the softened tissue is conse- 
quently of a deep red color: — ^this will be described in the chapter on 
"Embolism." Red softening is also sometimes associated with the 
chronic white variety, some of the diseased vessels giving way, and 
thus extravasation of blood taking place into the already softened 
tissue. Lastly, red softening may be inflammatory (see "Inflam- 
mation of the Brain"). 

Fatty Degeneration of Muscle. 

Both striated and non-striated muscle may be the seat of fatty 
degeneration. In the latter, the muscular fibre-cells are the seat of 
the change; they become filled with fat granules and are ultimately 
destroyed. This condition is frequently met with in the middle coat 
of arteries which are undergoing fatty degeneration. 
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In striated muscle — ^both in the voluntary and in the involuntary of 
the heart — ^the fibres themselves are the seat of the morbid process, 
which consists in the conversion of the albuminous matter of which 
the fibre is composed into fat. The earliest stage of the affection is 
characterized by an indistinctness in the transverse markings of the 
fibres, which in many parts become studded with minute particles of 

fat. (Fig. 11.) These gradually increase in num- 
ber and size, and are usually distributed somewhat 
irregularly within the sarcolemma. In some parts 
single rows of granules are found running along 
the length of the fibre ; in others, they are grouped 
around the nuclei or arranged in transverse lines 
Fatty Degmfration corrcspoudiug With the strisB of the muscle. The 

of Mufteidar Fibres of n^ ^ . ^ o * ^ ^ j ^^^ 

H«art. a. Earlier stage, fibrcs bccomc cxtrcmcly triable, and are readily 
5. More advanced. X brokcu up iuto short fragments. As the process 

proceeds, the transverse markings entirely disap- 
pear, and nothing but molecular fat and oil globules is seen within 
the sarcolemma. The sarcolemma itself may ultimately be destroyed, 
and nothing remain of the original fibre but the fatty debris into 
which its albuminous constituents have been converted. This is true 
fatty degeneration of muscle; in it the muscular elements are de- 
stroyed, and it thus differs essentially from fatty infiltratioriy in which 
there is simply a development of fat between the fasciculi, the fas- 
ciculi themselves not being primarily affected (see "Fatty Infiltration 
of Muscle"). 



Fatty Degeneration of the Heart. 

It is in the heart that fatty degeneration of muscle is most fre- 
quently met with, and here it assumes a most important aspect from 
the deleterious influence which it exercises upon the motor power of 
the organ. The muscular substance may be affected throughout, or, 
as is more frequently the case, the degeneration may be confined to 
certain portions of it. It is more common. in some situations than 
in others. The order of frequency with which it occurs in different 
parts is, according to Dr. Quain, firstly, the left ventricle; secondly, 
the right ventricle ; thirdly, the right auricle ; and fourthly, the left 
auricle. 

The wider the extent of tissue that is affected, the less advanced, 
as a rule, is the degree of the degeneration. It is in those cases in 
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which small tracte of tissue only are involved, that the profcsB is 
met with in its most advanced stage. 

The consisteDce of the degenerated part is always diminished, and 
its color altered. When the change is slight, and more or less gen- 
eral, the muscle is somewhat softer and more dabby than natural ; it 
is more friable, and often breaks with a sofl granular fracture. The 
color is uniformly rather paler and more opaque than that of healthy 
cardiac tissue. Under the microscope the muscular fibres are seen to 
have lost their striated appearance, and to contain granules of fat. 

This diffuse form of degeneration may occur in the course of those 
diseaeee in which the oxidation processes are reduced to a minimum; 
iu all those diseases, in short, which are attended by marked ansemia, 
whether this aniemia be gradually or rapidly induced. In the case 
from which the accompanying drawing was taken, the degeneration 
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Was acute {Fig. 12). This was the case of a weakly young girl who 
was under my care, suffering from slight valvular disease. She 
quickly succumbed with acute fatty degeneration of the heart and 
other muscles, which was induced by a profuse loss of blood during 
a menstrual period, and by inability to retain food.' In its slightest 

' ThiB cBse i' reported in "Trans. Cliniciil Society Lond,," vol. \m., 1875. 
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degrees a diflfuse fatty degeneration of the heart sometimes occurs 
in the course of acute febrile diseases. This will be again referred 
to in the chapter treating of the histological changes produced by 
pyrexia. 

More frequent than this diffuse and comparatively slight degree 
of degeneration, affecting the whole 6r the greater part of the organ, 
is a condition in which, although perhaps the change may be more or 
less general, it is much more advanced in some parts than in others. 
In such cases the heart presents a mottled appearance; numerous 
opaque, pale yellowish or brownish patches are seen irregularly dis- 
tributed throughout its substance. These patches vary considerably 
in size and form; they are met with especially in tlie papillary 
muscles, the columnse carnese, and in the layers of fibres immediately 
beneath the endocardium. They may also occur beneath the peri- 
cardium, and in the deeper portions of the organ. They correspond 
with the most degenerated portions of the tissue. They are soft and 
flabby, and have a rotten consistence, tearing readily under the finger. 
Under the microscope, the fibres are often seen to be in an advanced 
stage of fatty degeneration ; their sarcolemma contains large mole- 
cules of fat and 6il globules, which in many parts have escaped and 
lie free amongst the surrounding less degenerated tissue. (Fig. 11,6.) 
These more localized degenerations are most common in old people, 

and usually result from imperfect supply of blood 
due to disease of the coronary blood-vessels, and not 
from conditions of general anaemia. The peripheral 
layers of muscular tissue also frequently undergo 
extensive fatty degeneration as the result of pericar- 
ditis. The connection between these localized de- 
generations and rupture and aneurism of the heart is 
well known. 



Fig. 13. 




Brown Atrophy of the Heart. 

Closely allied to and frequently associated with fatty 



Brown Atrophy of 
tha Heart. Show- 
ing the grannies of 
pigment and the 
atrophy of the fi- 
bres. The hitter 
have in some parts , /» i i • i t • i 

undergone slight degeneration of the heart, is the condition knoWn as 
fHtty metamorpho- \yYovfx\ atrophy. This cousists in a gradual atrophy 

Bid* /\ ^vw* 

of the muscular fibres, together with the formation 
of granules of brownish-yellow or blackish pigment. These gran- 
ules of pigment are either grouped in clusters around the nuclei, or 
more generally distributed within the fibre. The fibres are fre- 
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quently, at the same time, the seat of more or less fatty degeneration. 
(Fig. 13.) 

Brown atrophy of the heart nsnally occurs as a senile change, or 
as a part of general marasmus from other causes. It is also met 
with in some cases of cardiac hypertrophy. It is more chronic in its 
course than simple fatty degeneration, and its recognition is in most 
cases impossible without the aid of the microscope. 



Fatty Degeneration of the Kidneys. 

Fatty degeneration of the kidneys frequently occurs as a result of 
inflammation of the organs. This secondary degeneration will be 
alluded to when treating of renal inflammations. Primary fatty 
degeneration is much less frequent. It must be borne in mind thilt 
the renal epithelium very commonly contains more or less fat ; but 
it is only when this is excessive that it can be regarded as a diseased 
condition. This excessive formation of fat in the kidney is, I think, 
less common than is generally supposed. It is, however, occasionally 
met with in chronic diseases, especially in pulmonary phthisis. It 
is also a result of poisoning by phosphorus. 

In simple fatty degeneration the change is usually confined to the 
epithelium of the cortex. The cortex presents on section a some- 
what yellowish-white surface, often slightly mottled, and this, in 
most cases, is most marked near the bases of the pyramids. There 
is no adhesion of the capsule or granulation of the surface. This 
change appears to interfere but little, if any, with the functions of 
the organs, and in this respect it resembles the analogous change in 
the liver. It is not accompanied by albuminuria. 
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CHAPTER VI. 

MUCOID AND COLLOID DEGENERATION. 

Under this head is included a class of morbid changes which 
are characterized by a peculiar softening of the tissues. Colloid 
and mucoid degeneration have frequently been described under the 
common term of " colloid softenings," but, although they are very 
closely allied and frequently associated, they appear to constitute two 
distinct processes ; the former affecting more especially the cells, the 
latter the intercellular substance. 

Mucoid Degeneration. — This consists in the transformation of 
the albuminoid constituents of the tissues into mucin, owing to which 
they become converted into a material of a soft, mucilaginous, jelly- 
like consistence. This is the condition of nearly all tissues in their 
immature or foetal state : the connective tissues in the foetus consist 
almost entirely of this soft mucin-yielding substance. Some tissues 
retain these characters after birth. The umbilical cord, and the 
vitreous humor of the eye, are both composed of this substance. 

The change affects especially the intercellular substance, less fre- 
quently the cellular elements. The intercellular substance of the 
connective tissues in their fully developed state consists of gelatin 
and chondrin, and the mucoid change is thus a reversion of this 
substance to its foetal condition. When the cells are affected, as 
their protoplasm becomes transformed into mucin they are gradually 
destroyed. This occurs normally in the epithelium of mucous mem- 
branes. 

Mucin is closely allied to albumen, more so than to either gelatin 
or chondrin : it differs from it in not containing sulphur. Like 
albumen, it is only met with in alkaline fluids — being held in solu- 
tion by the free alkali — from which it is precipitated by dilute acetic 
acid. It differs from albumen in being insoluble in an excess of the 
acid, and also in not being precipitated by boiling, by tannin, or by 
bichloride of mercury: its behavior with these two reagents will also 
distinguish it from gelatin and chondrin, which are both precipi- 
tated by them. 
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The mucoid change is by no means a common one. It is most 
frequently met with in cartilage, especially in the inter-vertebral and 
costal cartilages of old people. It also occurs in serous membranes, 
in bone, and in many of the new formations, especially in those of the 
connective-tissue class. Wherever it occurs it produces softening of 
the affected parts ; which are transformed into a homogeneous, color- 
less material, of a soft mucilaginous jelly-like consistence. If the 
change is limited to isolated portions of the tissue, the softened parts 
surrounded by those which are unaltered often present the appear- 
ance of cysts. These cyst-like formations containing mucoid sub- 
stance are not uncommonly met with in the costal cartilages and in 
new growths. 

As to the cause of the mucoid change, nothing is known. 

Colloid Degeneration. — This differs from the former, inas- 
much as it is the cells which are especially involved in the process. 

The change consists in the metamorphosis of the albuminoid con- 
stituents of the cells into a substance known as colloid material. 
Colloid closely resembles mucin, but it differs from it chemically, in 
containing sulphur, and in not being precipitated by acetic acid. It 
is a colorless, transparent, glistening material of the consistence of 
jelly or half-set glue. It makes its appearance 
within the cells, as small lumps, which gradually ^^^' ^^* 

increase in size, pushing the nucleus to one side, 
until they completely fill the cell. (Fig. 14.) The 
cells are thus destroyed, and converted into colloid 
masses. The small colloid masses subsequently 
swell up, coalesce, and so form larger masses of 
firm, transparent, yellowish, jelly-like material, 
which are readily to be recognized by the naked 
eye. As the colloid matter increases, and the cells 
are destroyed, the intercellular substance atrophies coumd ceiis, from a 

n. j*xL' xTl 'a*^ colloid cancer. (Rind- 

or softens, and in this way cyst-like cavities are Aeisch.) 
formed within which is contained the gelatinous 
substance. Here it may subsequently undergo a process of liquefac- 
tion. (See Fig. 49.) 

The colloid change is most common in enlargements of the thyroid 
gland, in the lymphatic glands, in the choroid plexus, and especially 
in many of the new formations. (See "Colloid Cancer.") Its causes 
and nature are as obscure as those of the allied mucoid softening. 

It is when occurring in new formations that these two forms of 

5 
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degeneration assume their most important aspects. Certain varieties 
of tumors may originate as mucoid or colloid growths, or may subse- 
quently undergo these morbid transformations. The mucous tumors 
(rayxomata), which resemble in structure the umbilical cord, consist 
entirely of a gelatinous mucin-yielding substance. The sarcomata, 
lipomata, enchondromata, and the cancers may also become the seats 
of these forms of softening. 

Such growths have sometimes been described as gelatiniform or 
colloid cancers, this term having been applied to them without any 
regard to their structure or real nature. Cancers, it is true, may 
undergo a colloid change (see " Colloid Cancer^') ; but it is by no 
means true that all tumors possessing these soft gelatiniform char- 
acters are cancers. The terms "mucoid" or "colloid" applied to a 
new growth merely imply certain physical and chemical characters, 
and convey but little information as to its real nature. 



CHAPTER VII. 

AMYLOID DEGENERATION. 

Amyloid Degeneration, which is one of the most important of the 
degenerative processes, consists in the infiltration of the tissues with 
a peculiar homogeneous translucent substance closely resembling al- 
bumen, by which their vitality becomes diminLshed and their functions 
impaired. 

It is often known as the lardaceous, or waocy change, the organs 
affected by it having somewhat the appearance of lard or wax. The 
term ^'amyloid^^ — which was applied to it by Virchow, from the sup- 
posed resemblance of the new material to cellulose or starch — as being 
that by which it is perhaps most generally known, is here adopted. 

This form of degeneration is very rarely a primary affection, but 
almost invariably occurs as the sequel of some other disease. It 
appears to be associated with certain cachectic conditions, brought 
on by many exhausting diseases. It is in those diseases which are 
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attended by profuse and long-continued suppuration, such as chronic 
diseases of bone, empyema, chronic disintegrative diseases of the 
lungs, chronic pyelitis, and chronic intestinal ulceration, that the 
amyloid change most frequently occurs. It also frequently occurs 
in the advanced stages of constitutional syphilis, but usually only in 
those cases in which there is chronic bone disease or chronic ulcera- 
tion. 

Every organ and tissue may be the seat of the change ; those, how- 
ever, in which it is especially prone to occur, are the kidneys, the 
liver, the spleen, the lymphatic glands, and the intestines. It is met 
with less frequently in the stomach, in the supra-renal capsules, in 
the pharynx and oesophagus, in the bladder, prostate, and generative 
organs, in serous membranes, in the membranes of the brain and 
cord, and in muscle. It is rarely limited to one organ, but several 
organs are almost invariably simultaneously affected by it. 

Respecting the nature of the new material which infiltrates the 
tissues, the analyses of Kekul§ and Schmidt show that it is a nitro- 
genous substance closely allied to albumen. The conclusions arrived 
at by these observers are, however, not satisfactory, as they were un- 
able completely to separate the substance from the tissues in which it 
was deposited. More recently, Kiihne succeeded in more completely 
isolating it. He submitted the affected organs to a process of arti- 
ficial digestion, and, inasmuch as the amyloid substance is not dis- 
solved by digestion with pepsin, it was thus obtained free from the 
tissues in which it was contained. The results of Kiihne^s analyses 
are very similar to those of Kekul^ and Schmidt. Dr. Dickinson 
regards the new substance as fibrin deprived of its alkaline salts. 
The investigations of Dr. Marcet^ show that the infiltrated organs 
are considerably deficient in potash and phosphoric acid, whilst they 
contain an excess of soda and chlorine. In conclusion, it may be 
stated that, although the precise composition of the amyloid sub- 
stance has not yet been determined, the results of the several analyses 
appear to justify the opinion that it is some modification of fibrin. 

The most characteristic feature of the amyloid substance is the 
peculiar reaction which it gives with iodine, and with iodine and 
sulphuric acid. If an aqueous solution of iodine — made with the 
help of potassium iodide — be applied to an amyloid organ, the af- 



^ See " Report of Committee on Lardaceous Disease," Trans. Path. Soc. Lond., 
1871. 
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fected portions change to a deep reddish-brown color. This is not 
permanent, but gradually passes off, and the part regains its former 
appearance. If the application of the iodine be followed by the 
cautious addition of sulphuric acid, a blackish-blue or violet tint is 
produced. This latter reaction, however, is not easily obtained, con- 
siderable nicety being required in the application of the reagents. 
The following is the method for obtaining it, recommended by Pro- 
fessor Virchow : — A dilute aqueous solution of iodine must be allowed 
to soak well into the tissue, the excess must be poured off, and a single 
drop of concentrated sulphuric acid gradually added, when a blue or 
violet color will be produced, either at once or after some time. In 
the hands of English pathologists this latter reaction has certainly 
met with but little success ; and if the color be obtained, it is by no 
means satisfactory, and more nearly resembles a black than the blue 
which has been described. Fortunately, however, the reaction with 
iodine alone is perfectly characteristic, and the attempt to obtain the 
blue by the subsequent addition of sulphuric acid is therefore quite 
unnecessary. If the change is at all advanced, the reddish-brown 
color will be produced by merely pouring the aqueous solution of 
iodine over the cut surface of the organ ; but in slighter degrees of 
the affections, thin sections must be made with a Valentines knife, 
and well washed with water to remove the blood, before the colora- 
tion with iodine can be obtained. 

Upon considering the above reactions, it will be seen that they 
resemble, in some respects, those exhibited by some well-known or- 
ganic substances. Cellulose — the substance which forms the external 
membrane of vegetable cells — ^yields a blue when treated with iodine 
and sulphuric acid, and so far resembles the amyloid material ; but 
differs in not being colored by iodine alone. The same is true of 
cholesterine ; this also gives a reddish-brown with sulphuric acid, but 
is not altered by iodine. To starch, the resemblance is not so marked 
as to the two preceding substances : with this, iodine produces a blue 
color without the addition of the acid. 

The amyloid substance almost invariably makes its appearance 
first in the small arteries and capillaries, and subsequently extends 
from them to the surrounding tissues. The cells of the intima and 
of the muscular coat are the first to become infiltrated, then the re- 
maining structures of the artery. When the vessels have become 
infiltrated, the amyloid matter extends to the immediately surround- 
ing parts ; it invades both the cells and the intercellular substance. 
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and may gradually extend until the whole organ is completely im- 
pregnated. 

The changes produced in the tissues by this infiltration are very 
characteristic. The cells as they becx)me filled with the new material 
gradually increase in size ; they lose 
any irregularities in their contour, ^^mJ^ 

and become rounder and more regu- y*-« ^ \i i \ 

lar in shape; their nuclei disappear, /^. ^/^T^ V/ tf^*-^ 

and the whole cell is converted into ( ^^'•^'v^V^^ y^"^ 
a structureless homogeneous body, v^ S^ S 1 ^^ 
which has a peculiar translucent VT^ ^^ 

glistening appearance. (Fig. 15, a.) Liv^r am in/utrawd with uie Amyloid 

If the cells are in olosp oontAPt manv ^"*''«'"^- «• s*"«^* '^*'"*- ^- ^«"'' "^'^^""^ 
±1 tne ceiis are in ciose coniaci many have coalesced, x 3oo. (Rindfleisch.) 

of them may coalesce, and their dis- 
tinctive boundaries thus become obliterated. (Fig. 15, 6.) The inter- 
cellular substance in the same way acquires a homogeneous glistening 
appearance. The walls of the small arteries — in which, as already 
stated, the change commences — become considerably thickened, the 
cells of the muscular coat enlarge and ultimately coalesce, the calibre 
of the vessel becomes diminished, and the circulation through it is 
consequently impeded. (See Fig. 17.) 

Organs in which this change is at all advanced present features 
so characteristic that its nature can be readily recognized by the 
naked eye. They are usually considerably increased in size ; their 
absolute weight is increased, and also their specific gravity ; their 
surface is smooth, and the capsule tense and stretched; their con- 
sistence is firm and somewhat elastic. On section they exhibit a 
peculiar homogeneous, glistening, translucent appearance, somewhat 
resembling wax or glue. Owing to the diminished calibre of their 
blood-vessels and to the pressure exercised by the new material, they 
contain but little blood, and hence are always pale in color. The 
change may involve the whole organ, or it may be limited to certain 
portions. In the spleen, for example, it is frequently limited to the 
Malpighian corpuscles; and in the liver, to the cells in the more 
immediate vicinity of the hepatic artery. 

Although the above characters are often sufficiently marked, they 
should always be confirmed by the application of iodine to the cut 
surface of the organ. In slighter degrees of the affection — when 
the physical characters are but little altered — the application of this 
reagent becomes necessary in order to discover the presence of the 
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new substance. In these cases, merely pouring the solution over the 
organ will often fail to produce the characteristic staining; and it 
will be necessary to make thin sections with a Valentines knife, and 
wash them thoroughly with water to remove the blood, before the 
reaction can be obtained. In the earliest stages of the change the 
use of the microscope may be necessary for its recognition. 

The effect of amyloid degeneration is to impair or even to com- 
pletely destroy the nutrition and function of those organs which are 
affected by it. This is owing to two causes — the obstruction offered 
to the circulation, and the direct influence of the new material upon 
the parenchyma of the organ. The obstruction to the circulation, 
which results partly from the diminution in the calibre of the small 
arteries, and partly from the general pressure exercised by the infil- 
trated substance, causes an insufficiency in the supply of arterial 
blood. As a consequence of this, secondary atrophic changes are 
induced in various parts ; the cells may atrophy and undergo fatty 
metamorphosis, which indeed is frequently associated with the amy- 
loid change. The vitality of the cellular elements is still further 
impaired by their infiltration with the new material, and thus all 
manifestations of their functions may ultimately cease. 

As this form of degeneration is almost invariably secondary to 
some grave constitutional state, it can rarely be looked upon as in 
itself a cause of death, although it may materially hasten, and even 
determine, the fatal termination. 

Having thus described the nature of the amyloid substance, and 
the way in which it makes its appearance in the several tissues of an 
organ, it remains to consider the source from which it is derived. 
The disease, as already stated, appears to be an infiltration, and to 
consist in the deposition of a new material from the blood in the 
various tissues and organs. The existence, however, of any albu- 
minoid substance in the blood which resembles amyloid in its reaction 
with iodine, has never been made out, even in the most marked cases 
of the disease. This fact must therefore negative the supposition 
that it is a simple infiltration. If the new material be derived from 
the blood at all, it must undergo some chemical change subsequently 
to its deposition in the tissues. Dr.. Dickinson considers that it is 
dealkalized fibrin, which is deposited in consequence of the loss of 
the alkali which it normally contains. This loss of alkali he attrib- 
utes to the chronic suppuration which usually precedes the disease, 
pus containing large quantities of potassium and sodium salts. He 



AMYLOID DEGENERATION. 71 

consequently terms the disease ^^depurative infiltration.^^ ^ Whether 
this be so or not, it is probable that some abnormal condition of the 
blood is the cause of the disease, and that the change itself consists 
in the retention and coagulation in the tissues of some albuminoid 
substance which is derived from the nutritive fluids. The way in 
which the several tissues of an organ are affected, the change almost 
invariably commencing in the small nutrient blood-vessels, and ex- 
tending from them to the surrounding parts ; the general character 
of the affection, several organs being simultaneously involved ; 
together with the fact that it is almost invariably secondary to 
chronic suppurative diseases — point to some alteration in the com- 
position of the blood as the cause of the d^eneration. 

Amyloid Degeneration of the Liver. 

The liver is one of the most frequent seats of the amyloid change, 
and here, as in other parts, it probably commences in the small 
nutrient blood-vessels, although the alterations are much the most 
marked in the hepatic cells. The minute branches of the hepatic 
artery are first affected, and from these the infiltration gradually ex- 
tends to the hepatic cells immediately adjacent, until ultimately the 
whole organ may become involved. 

If a liver be examined in the earlier stages of the affection, and the 
iodine solution applied to thin washed sections of the organ, it will 
be found that the characteristic staining is limited to certain por- 
tions of the lobules — viz., to those which are situated between their 
external and central parts. This intermediate portion corresponds 
with the distribution of the hepatic artery, and the ramifications of 
this vessel together with the hepatic cells situated in their vicinity 
are the first to become affected. (Fig. 16.) As the change advances, 
the whole lobule may ultimately become involved. The alterations 
in the hepatic cells are very characteristic. They are much enlarged, 
irregular in outline, their nuclei are imperceptible, and many of them 
are fused together into irregular-shaped masses. (See Fig. 15.) 

The earliest seat of the amyloid change thus differs from that of 
the fatty. In fatty infiltration it is the most external portion of the 
lobule in which the fat first accumulates — that which corresponds 
with the distribution of the portal vein. (See Fig. 7.) It differs 



1 " Medico-Chirurgical Transactions," vol. 1. 
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also from that pigmentation of the lie)>atic cells resulting from me- 
chanical congestion, which takes place in the most central portion, 




around the hepatic vein, (See "Nutmeg Liver.") Thus in each 
hepatic lobule three zones muy be distinguished: — an external one, 
which is the chief seat of the fatty change ; a central one, which is 
the chief seat of the pigmentary change ; and an intermediate one, 
which is the chief seat of the amyloid change. These three zones, 
indeed, may frequently be rec<^nized by the naked eye, the pale 
opaque external one contrasting strongly with the intermediate one 
which is translucent, and with the darker central one. In the most 
advanced stages of the disease, however, botli the external and central 
portions of the lobule may become involved, and the cut surface 
present an almost uniformly homogeneous appearance. 

The amyloid liver is increased in size, often very considerably so; 
it may l;>e so large as almost completely to fill the abdominal cavity. 
The enlargement is uniform, and hence the natural configuration of 
the organ is but little altered. Its weight is increased, and also its 
specific gravity. Its edge is rounded, the surface is smooth, and the 
cajtsule appears tense and stretched. The consistence is firm and 
elastic. The cut surface is dry, bloodless, smooth, translucent, and 
waxy-looking, and of a pale reddish-gray or dirty yellow color. If 
the change is very far advanced, the tissue may be perfectly homo- 
geneous, all distinction between the individual lobules being lost. In 
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other cases the lobules are distinctly mapped out ; they are enlarged, 
and the external zone may be of an opaque, yellowish-white color, 
owing to the presence of fat. This association of the fatty and amy- 
loid changes is exceedingly common. Amyloid infiltration does not 
obstruct the portal circulation, and hence does not cause ascites. It 
impairs the vitality of the hepatic cells, and thus interferes with the 
functions of the organ. 

Amyloid Degeneration of the Kidneys. 

The kidneys are very liable to be involved in the amyloid change, 
and here it is the smaller blood-vessels which are more especially 
affected. It may constitute in them the primary lesion, or it may 
occur subsequently to inflammatory conditions implicating the se- 
creting and interstitial structures. As a primary change it is an 
important variety of Bright's disease. 

The process commences in the tufts of vessels which form the 
Malpighian bodies, the walls of which become thickened by the in- 
filtration of the new material, so that the tufts are increased in size. 
It then proceeds to the small afferent arteries, and ultimately to the 
vasa efferentia, and to the arteriolse rectse which run through the 
medullary portion of the organ. The changes produced in the 
vessels are very characteristic. Their walls are considerably thick- 
ened, and their calibre is so much diminished that the smallest ones 
cannot be artificially injected. This thickening of the walls of the 
vessels is mainly owing to alterations in their muscular coat, and 
especially to the cells of the circular muscular layer. These cells are 
much increased in size, they are more or less globular in shape, and 
many of them have lost their distinctive outlines. The longitudinal 
muscular fibres and the most internal coat of the vessel are often 
seen as one homogeneous, glistening, structureless layer. (Fig. 17.) 
After the vessels have become infiltrated, and before those in the 
pyramids are affected, the deposition extends to the intertubular 
tissues of the cortex, into which the amyloid substance is poured, 
imbedding the tubuli uriniferi in its course. In some parts it ap- 
pears that the exudation takes place into the tubes themselves, as the 
casts which they contain are occasionally deeply stained by the iodine 
solution: this, however, is far from being frequently the case. In 
the earlier stages of the process — if the organ is not the seat of any 
other morbid change — ^the tubes and their lining epithelium present 
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a perfectly oatural appearance. Many of them contain pale hyaline 
casta, which also appear in the urine. These, however, are probably 




simply exudation products; although, from the reaction they occa- 
sionally exhibit, it appears that they sometimes consist of the same 
material as that which permeates the vessels and intertubular struc- 
tures. As the change proceeds, and the new material increases in 
amount, the tubes become compressed, and in many places completely 
obstructed. If the compression is not uniform, they may dilate and 
form small cysts. The epithelium, which was at first normal, owing 
to the interference with its nutrition, ultimately atrophies and under- 
goes fatty changes. In some cases it appears to be the seat of a 
catarrhal process, and the tubes are found blocked with epithelial 
products. There is also not infrequently an increase in the inter- 
tubular connective tissue. 

The first effect of this change is to obstruct the circulation in tlie 
cortex. Tlie blood-vessels, diminished in calibre, allow little but 
the liquor sanguinis to pass through them, tlie passage of the blood- 
corpuscles being to a great extent prevented: hence tlie pallor of 
this portion of the oi^n. The arterial walls are so altered that 
fiuids and albumen readily permeate them ; and thus is produced the 
large quantity of urine, loaded with albumen, which characterizes 
the earlier stages of this affection. As the infiltration increases, and 
the tubes become obstructed, the urine diminishes in quantity. The 
excretion of urea is less interfered with than in other forms of 
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Bright's disease, and hence symptoms due to its retention seldom 
occur. Tube casts are rarely numerous ; they are for the most part 
hyaline or finely granular, though sometimes they are covered with 
fatty epithelium. 

In the earlier stages of the affection, the cortex of the kidney is 
merely rather paler than natural, and perhaps somewhat firmer in 
consistence ; but otherwise it presents no abnormal appearance. It 
is only upon the application of iodine to the cut surface, or to thin 
washed sections of the organ, that its diseased condition becomes 
evident. When this test is employed, the Malpighian bodies at once 
become apparent as minute red points scattered through the cortex. 
As the disease advances, the size of the organ increases ; the enlarge- 
ment, however, is principally confined to the cortex. The surface is 
smooth, and the capsule separates readily. The enlarged cortex is 
remarkably pale and ansemic, and has a peculiar translucent, homo- 
geneous, wax-like appearance. Its consistence is hard and firm. A 
few scattered vessels may be seen on the surface, and the bases of 
the pyramids sometimes exhibit an increased amount of vascularity. 
If iodine be poured over the cut surface, the Malpighian bodies and 
the arteries of the cortex become mapped out almost as clearly as in 
an artificial injection. The enlarged Malpighian bodies may indeed 
usually be seen as glistening points before the iodine is applied. 
Frequently, the homogeneous appearance of the cortex is interrupted 
by minute, opaque, yellowish-white lines and markings; these are 
produced by the fatty changes in the epithelium of the tubes, which 
so commonly occur in the later stages of the affection. Ultimately, 
the capsule may become more or less adherent, and slight irregular 
depressions may make their appearance upon the surface of the 
organ : the latter are due to atrophic changes in some of the tubes. 
If, as is not unfrequently the case, the infiltration is associated with 
an increase in the intertubular connective tissue, the atrophy of the 
organ will be more marked. (See " Interstitial Nephritis.") 

Amyloid Degeneration of the Spleen. 

Amyloid degeneration of the spleen is met with in two forms — 
one in which the disease is limited to the Malpighian corpuscles 
("Sago Spleen"), and the other in which the pulp appears to be 
chiefly implicated. The former is much the more common condition. 
In it the Malpighian corpuscles become infiltrated with the amyloid 
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substance and converted iuto translucent wax-like bodies, much like 
boiled sago : — hence its name. The process commences in the small 
arteries of the corpuscle, and it is only after these have become 
infiltrated that it extends to the corptiscles themselves. The small 
lymphatic cells of which the corpuscle is made up are then involved 
in the process, they increase in size, become more irregular in outline, 
many of them coalesce, and ultimately the whole is converted into a 
pale, firm, translucent, glistening mass. (Fig. 18.) 




The sago spleen is more or less enlarged ; its weight and density 
are also increased. The cut surface is smooth, dry, and studded all 
over with small, glistening, sago-like bodies, varying in size from a 
millet to a hemp-seed, which are stained a reddish-brown color by 
the iodine solution. These may become so lai^e as to occupy a large 
portion of the organ, although in earlier stages of the affection they 
are so minute that they can only be seen in thin sections of the 
tissue. 

In the other variety of amyloid spleen, the pulpy parenchyma 
between the corpuscles is infiltrated with the new material. This is 
probably merely an advanced stage of the former condition, in which 
the disease extends from the corpuscles to the surrounding pulp, the 
whole organ being ultimately involved. Under these circumstances 
the organ often attains a considerable size, much larger than is met 
with in the sago spleen. It is remarkably hard and firm, and the 
capsule is tense and transparent. On section it presents a dry, 
homc^neous, translucent, bloodless surface, of a uniform dark red- 
dish-brown color. Thin sections can be readily made with a knife, 
the organ cutting like soft wax. The corpuscles are not visible as in 
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the former variety, being probably obscured by the surrounding pulp, 
which has become so densely infiltrated with the amyloid substance. 

Amyloid Degeneration of Lymphatic Olands. 

In the lymphatic glands the process much resembles that in the 
spleen. The small arteries in connection with the follicles of the 
gland are the earliest seats of the change ; and from these it extends 
to the lymphoid cells. The follicle thus becomes ultimately converted 
into a small homogeneous mass. 

The glands are enlarged, and on section the minute wax-like bodies 
can often be seen scattered through the cortex. The cut surface is 
smooth, pale, and translucxint. 

As these glands are largely concerned in the formation of the 
blood-corpuscles, their implication in the amyloid change must to a 
large extent aid in producing the emaciation and anamia which char- 
acterize this aflFection. The same is true of the spleen, which is 
usually simultaneously involved. 

Amyloid Degeneration of the Alimentary Canal. 

The whole of the alimentary tract may be the seat of the amyloid 
change, and here it assumes an important aspect from the deleterious 
influence which it exercises upon the absorbent and se(Teting processes, 
and from the consequent impairment of the general nutrition which 
results. The disease, however, in this situation is very apt to escape 
observation, as it produces but little alteration in the appearance of 
the parts. The mucous membrane may look somewhat pale, trans- 
lucent, and oederaatous, but otherwise to the naked eye nothing is 
discoverable. It is only upon the application of iodine to the washed 
mucous surfaces that the nature of the change becomes apparent. 
In the small intestine — which is perhaps the part most commonly 
affected — the effect of the application of ioiline is very characteristic. 
A number of small reddish-brown points appear over the whole sur- 
face of the membrane; these correspond to the intestinal villi, the 
arteries and capillaries of which are infiltrated with the amyloid sub- 
stance. In the stomach and oesophagus the vessels are mapped out 
in a similar manner by the iodine solution. The change in the in- 
testine gives rise to serous diarrhoea, this being probably due to an 
increased permeability of the infiltrated walls of the vessels. 
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The Corpora Amylacea. 

The corpora amylacea or "amyloid bodies/' so frequently met with 
in the nervous system, in the prostate, and in other parts, have usually 
been looked upon as more or less allied to the amyloid substance; 
there appears, however, with the exception of a certain similarity in 
their behavior with iodine and sulphuric acid, to be no connection 
between them. 

They are round or oval bodies, formed of a succession of concentric 
layers, and are often changed to a deep blue color by iodine, thus 

bearing both in their structure and ehem- 
^^^- ^^' ical properties the strongest resemblance to 

granules of vegetable starch. (Fig. 19.) 
Sometimes, however, the blue is only ex- 
hibited after the subsequent addition of 
sulphuric acid, and thus a resemblance is 
^ , , r n shown to the amyloid substance. They 

Corpora Amylacea from the. J J 

Prostate. (Virchow.) Vary iu sizc from microscopic granules, to 

bodies which are distinctly visible to the 
naked eye; sometimes being as much as one or two lines in diameter. 
The larger ones are usually formed by the conglomeration of the 
smaller granules, which are often enclosed by a common envelope. 

They occur especially in conditions of atrophy or softening of the 
nervous system ; the ependyma of the ventricles, the white substance 
of the brain, the choroid plexus, the optic nerve and retina, and the 
spinal cord, being their favorite seats. The larger forms are met 
with most frequently in the prostate. The prostate of nearly every 
adult contains some of these bodies; and they may accumulate here 
to such an extent as to form large concretions. They are also occa- 
sionally met with in the lungs, and in mucous and serous mem- 
branes. 

As has been said, they usually exhibit a bright blue color upon the 
application of iodine alone, although in some cases not until the sub- 
sequent addition of sulphuric acid. Many of them, however, are 
colored green, or even brown, by these reagents. The green is due 
to their admixture with nitrogenous matters, which give a yellow 
color with iodine, and hence the combination yields a green. The 
greater the amount of nitrogenous matter, the more brown does the 
color become. 
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From the laminated structure of these bodies they would appear 
to be formed by the gradual precipitation of some material, layer 
by layer, upon the surface of pre-existing particles. The nature of 
the material, however, does not api)ear to resemble that of the sub- 
stance which infiltrates the organs in amyloid degeneration. The 
two processes are so essentially different, both in the circumstances 
under which they occur and in the characters and seat of the morbid 
products, that they cannot be looked upon as in any way analogous. 
Amyloid degeneration is a general change, in which numerous organs 
become infiltrated with an albuminoid substance ; whereas the forma- 
tion of the corpora amylacea is evidently of a local nature. The 
latter is often preceded by those local atrophic changes associated 
with advanced life, and appears to consist in the deposition of some 
starch-like material, probably liberated in the tissues themselves, 
upon any free body which may exist in its vicinity. 

The corpora amylacea, especially those occurring in the choroid 
plexus and in the lateral ventricles, are very liable to become calcified, 
and they then constitute one form of " brain sand," which is so often 
met with in these situations. 



CHAPTER VIII. 

CAIX^AREOUS DEGENERATION. 

Calcareous Degeneration — ^or, as it is more commonly called, 
Calcification — consists in the infiltration of the tissues with calcare- 
ous particles. Physiologically, an infiltration of calcareous particles 
takes place in the formation of bone, in which lime and magnesian 
salts are deposited in the fibrous or cartilaginous matrix. This 
physiological is precisely similar to the pathological process. It is 
important, however, to distinguish simple calcification from ossifica- 
tion. In the latter there is not only a deposition of lime salts, but 
an active change in the tissue itself — a proliferation of the cellular 
elements, an intimate union of the calcareous matters with the tissue. 
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and the formation of a true osseous structure in which the calcareous 
particles are not visible. Calcification, on the other hand, is a purely 
passive process ; there is no increased nutritive activity of the part, no 
multiplication of elements, no alteration of the structure, but merely 
an infiltration with calcareous particles. 

An infiltration and deposition of calcareous substances occurs under 
two opposite conditions ; one — in which there is an absolute increase 
in the amount of these, constituents in the blood, and a portion of the 
excess becomes deposited in the tissues ; the other — in which there is 
no such increase, but the deposition takes place owing to some altera- 
tion in the tissue itself. 

An absolute increase of the saline constituents in the blood, and 
the deposition of the excess in the tissues, is much the less frequent 
form of calcification. It occurs in some forms of softening of bone, 
especially in extensive caries and osteomalacia. In these diseases the 
lime salts are removed from the bone, returned into the blood, and 
some of them deposited in other tissues. In such cases the calcifica- 
tion is usually more or less general — many organs being simulta- 
neously involved. In osteomalacia, it is not uncommon to find the 
kidneys, the lungs, the stomach, the intestines, and even the dura 
mater and liver, infiltrated to a greater or less extent with lime salts. 
The deposition commences in the tissue immediately surrounding the 
blood-vessels from which the calcareous matters are derived ; — thus, 
in the lungs, the seat of the change is the interlobular tissue ; in the 
stomach, the stroma between the glands ; and in the kidney, the 
tubuli uriniferi and' the intertubular tissue. Precisely analogous to 
this form of calcification is the deposition of the excess of urate of 
soda which takes place in gout. 

In the great majority of cases, however, calcification is a local 
change, depending not upon any alteration in the composition of the 
blood, but upon changes in the tissues themselves, owing to which 
some of the saline matters which are normally held in solution in the 
blood are deposited in them. The alteration in the tissues consists 
in some impairment of their nutrition, associated with a diminution 
in their amount of blood, and a retardation of its circulation. All 
those conditions which tend to produce atrophic and retrogressive 
changes in a part, and at the same time to interfere with the circula- 
tion in it, are liable to be followed by its calcification. Inflammation, 
rapidity of growth, diminished nutritive supply, and general impair- 
ment of vitality, may all of them give rise to this process. This is 
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seen in the calcification of utlicrumatous arteries, of caseous masses 
in the lungs and lymplmtic glandi^, of many new formations, and of 
the blood-vessels and cartilages in old peo{>le. In its njorbid antece- 
dents calcification thus somewhat resembles fatty degeneration, and 
its pathoI<^ical signification is in many cases equally difficult to de- 
termine. Fatty degeneration indeed very frequently precedes the 
calcification, which is merely a later stage of the retri^rade process. 

Respecting the cause of the deposition of the calcareous substances 
in the atrophied structures — it is jtrobably partly owing, as stated by 
Rindfleisch, to the sti^nation of the nutritive fluids in the jmrt, 
owing to which tlie free carbonic acid which appears to hold the 
salts in solution escapes, and they are consequently precipitated ; 
and partly to the non-assimilation of these fluids by the degenerated 
elements of the tissue. 

The calcareous particles make their appearance both within the 
cells and in the intercellular substance; they arc much more frequent, 
however, in the latter situation. They are seen at first as fine mol- 
ecales scattered irregularly through the intercellular substance. (Fig. 




20.) They are characterized, when viewed by transmitted light, by 
their opacity, dark black color, and irregular outline, and also by 
their solubility in dilute mineral acids. They gradually increase in 
nnmber until ultimately large tracts of tissue may be converted into 
aa opaque calcareous mass, in which the cells are enclosed and can ' 
no longer be recognized. Tliese larger masses have a sharp black 
irr^ular outline, and, when the calcification is complete, acquire a 
homogeneous, glistening, 8emi-transi>arent appearance. The cells 
themselves are much less frequently infiltrated, being usually merely 
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enclosed and obscured by the calcified intercellular substance. Cal- 
careous particles may, however, make their appearance in the cell- 
contents, and gradually increasing convert the cell into a homogeneous 
calcareous body. 

The calcareous matters consist for the most paii; of lime and mag- 
nesian salts, especially the phosphates and carbonates. If the latter 
are present, the addition of a little dilute hydrochloric acid is fol- 
lowed by the appearance of numerous minute air-bubbles in the 
tissue, owing to the liberation of carbonic acid. In those cases in 
which calcification is associated with retained gland secretions, the 
calcareous matters wull consist of the specific gland salts. 

A part which has become calcified undergoes no further change ; its 
vitality is completely destroyed, and it remains as an inert mass. In 
this respect calcareous differs from fatty degeneration. In the latter, 
subsequent changes invariably take place ; the part either softening, 
caseating, or becoming the seat of calcification itself. It differs also 
in its effect upon the tissue. The structure of the affected part is not 
destroyed, and there is no annihilation of histological elements, such 
as occurs in fatty degeneration. The tissue is simply impregnated 
with calcareous matters, which have no other effect upon it than to 
render it inert; its vitality is destroyed, but its structure — in so far 
as the calcification is concerned — ^remains unaltered. If the saline 
matters are dissolved out with a little dilute mineral acid, the struc- 
ture of the part may be again recognized, unless, indeed — as is often 
the case — it has been destroyed by any antecedent change. 

Calcification must thus be looked upon in many cases as a salutary 
lesion, the impregnation with calcareous matters preventing subse- 
quent changes in the part. This is especially the case when it is 
secondary to other forms of degeneration. It is the most favorable 
termination of the large class of fatty changes, as is exemplified by 
the calcification of many inflammatory products, and of many new 
formations. It may, on the other hand, under certain circumstances, 
be attended with most deleterious consequences, as is the case when 
it affects the arterial system. 

Calcification of Arteries. 

Calcification of arteries, like fatty degeneration, may be a primary 
or secondary affection. As a secondary change it constitutes one of 
the terminations of the atheromatous process, and as such is constantly 
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met with in the aorta and its branches, and in many other situations. 
(See "Atheroma.") 

Primary calcification is much less frequent than that which occurs 
in atheromatous vessels. It is essentially a senile change, and is 
the result of that general impairment of vitality which exists in 
advanced life. It is associated with atrophy of the arterial tissues, 
and in some cases with fatty degeneration. As it is greatly depend- 
ent upon general malnutrition, the change is a more or less general 
one, and when occurring in one part is met with in others. It usually 
occurs in vessels of medium size, the arteries of the upper and lower 
extremities and of the brain being those most commonly affected. 
Its most common seat is the middle coat, where it commences in the 
muscular-fibre cells. The calcareous particles make their appear- 
ance at first around and within the nucleus, and gradually increase 
until they fill the cell, which becomes converted into a small calca- 
reous flake. The process may go on until the muscular coat is com- 
pletely calcified, or it may be limited to isolated portions of the coat, 
giving rise to numerous calcareous rings and plates which are irreg- 
ularly distributed throughout it. From the muscular it may extend 
to the external and internal coats, until ultimately the vessel becomes 
calcified throughout. 

The vessel thus calcified loses its elasticity and contractility ; its 
lumen is diminished, and it is transformed into a hard, rigid, brittle 
tube. This condition is exceedingly common in the external iliac 
and in the vessels of the lower extremity, where it is a frequent cause 
of senile gangrene. (See "Senile Grangrene.") 
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CHAPTER IX. 



PIGMENTARY DEGENERATION. 



Pigmentary Degeneration, or Pigmentation, consists in an ab- 
normal formation of pigment in the tissues. All true pigments are 
derived from the coloring matter of the blood. Physiologically, 
many of them are eliminated by the kidneys and liver ; others are 
deposited in the tissues, and there remain permanent. The choroid 
coat of the eye, and the skin of the negro, are well-known examples 
of tissues in which there is this permanent accumulation of pigment. 
The cells in these situations appear to be endued with a special power 
to abstract the coloring matters from the blood, and to store them up 
in their interior, where they undergo certain chemical changes and 
become converted into pigment. 

In the pathological process, also, the pigment is derived from the 
same source, although its presence in the tissues is rarely dependent 
upon any abnormal secreting powers in their cellular elements, but 
is usually the result of certain changes in the circulation or in the 
blood-vessels, owing to which the coloring matter of the blood 
escapes and infiltrates the surrounding parts. This escape of haemo- 
globin may be owing to rupture of the vessels themselves, or to 
conditions of congestion or stasis in which the blood-corpuscles and* 
liquor sanguinis pass through their walls. In either case the haemo- 
globin will permeate the tissues and ultimately be converted iilto 
pigment. Rupture of the vessels and the direct extravasation of 
blood is, however, the most common antecedent of the pigmentary 
change. Soon after the extravasation has taken place, the haemo- 
globin escapes from the red blood-corpuscles, either by exudation or 
by destruction of the corpuscle, and, mixed with the liquor sanguinis, 
infiltrates the surrounding tissues. In other cases it escapes without 
any solution of continuity in the walls of the vessel. This fre- 
quently occurs in conditions of inflammatory stasis and mechanical 
congestion, in which serous exudation takes place into the tissues, 
and the haemoglobin is liberated from the blood-corpuscles within 
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the vessels, from which it transudes, dissolved in the liquor san- 
guinis. Lastly, the red corpuscles themselves may pass through the 
walls of the capillaries without rupture having taken place. In 
whichever of these ways the solution of haemoglobin is derived, it 
infiltrates the tissues, staining both the cells and the intercellular 
substance a yellowish or brownish-red color. It is taken up, how- 
ever, more readily by the cells than by the intercellular substance or 
by membranous or fibrous structures ; and it stains only the proto- 
plasm, the nucleus and cell-wall remaining unaltered. 

After the coloring matter has remained for some length of time in 
this diffuse form, it undergoes certain changes : — it becomes darker 
and more or less granular, minute reddish-brown or black granules 
and crystals make their appearance both in the cells and in the inter- 
cellular substance, and these may gradually increase and form larger 
masses. This change in the extravasated haemoglobin is a chemical 
one, and the substance into which it is converted is hcematoidin. 
Hsematoidin appears to be closely allied to the coloring matter of 
the bile, cholepyrrhin, which is also a derivative of haemoglobin. It 
exhibits similar reactions when treated with concentrated mineral 
acids, displaying the same variations of green, blue, rose, and yellow 
colors. It is insoluble in water, alcohol, ether, and in dilute mineral 
acids and alkalies ; it is soluble in the caustic alkalies, giving a red 
color. It contains more carbon than haemoglobin ; and it also con- 
tains iron. 

The granules of haematoidin vary in size from the smallest parti- 
cles to masses as large as a red blood-corpuscle. The larger ones 
are round, or more commonly irregular in shape, and have a sharp 
defined border. Their color varies from yellow, red, and brown, to 
black. These variations appear to depend upon the age of the gran- 
ules and the tissue in which they are formed ; the older they are the 
blacker they become. The smaller granules are usually dull and 
opaque ; the larger ones, however, often present a more or less glis- 
tening appearance. (Fig. 21.) The crystals of haematoidin are 
oblique rhombic prisms, usually of a beautiful yellowish-red or 
ruby-red color, sometimes approaching to brown or black. They 
may also occur as little plates and fine needles ; but these are less 
common forms. (Fig. 22.) They are in most cases so small that 
considerable care is required to recognize their crystalline nature 
under the microscope, and they may easily be overlooked as merely 
irregular granular masses. In some cases, however, they attain a 
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larger size. They are more or less transparent, and present a shining 
strongly refracting surface. 

Fig. 21. Fig. 22. 





Cells containing pigment. From Hsematoidin crystals. 

a melanotic sarcoma of the liver. (Virchow.) 

X350. 

Whether the haemoglobin is converted into granular or crystalline 
hsematoidin appears partly to depend upon the tissue in which it is 
situated, the crystals being exceedingly common in some situations, 
as in the brain and ovaries, whereas in others, as the lungs, only the 
granules are met with. Both the granules and crystals are character- 
ized by their durability and by their great powers of resistance; 
when once formed they undergo no further change. 

Those forms of pigment — both granular and crystalline — which 
are of an intensely black color, have been supposed to consist of a 
substance which differs in chemical composition from hsematoidin, 
and which has been called melanin. There appears, however, to be 
no foundation for such a distinction. Melanin is probably merely 
hsematoidin which has become more or less altered by age. It is 
endued with greater powers of resistance, being less readily soluble 
in reagents than the more recently formed hsematoidin. 

Pigmentation, although one of the most common and universal 
forms of degeneration, is of comparatively little importance as a 
morbid process. The mere existence of pigment within and between 
the histological elements of the tissues has in itself but little influ- 
ence upon their vitality and functions. The atrophy and impair- 
ment of function which so frequently accompany it must rather be 
looked upon as the result of those conditions upon which the forma- 
tion of the pigment depends, than as in any way owing to the 
presence of the pigment itself. 

As evidence of other antecedent conditions, pigmentation assumes 
a more important aspect. The pigment being derived from extrava- 
sated haemoglobin, in whatever situations it occurs, it is usually to be 
looked upon as the result of some alteration in the circulation or in 
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the blood-vessels, owing to which the escape of the coloring matter 
is permitted. Exceptions to this exist, however, in the c^se of cer- 
tain pigmented new formations, in which the presence of the pigment 
appears to be mainly owing to the selective power of the cells ; these, 
like those of the choroid, separating the coloring matter from the 
blood. It is those growths which originate in tissues normally con- 
taining pigment, as the choroid and rete mucosum, which are most 
frequently melanotic. (See " Melanotic Sarcoma.") In melansemia, 
again, the large quantities of pigment which exist in the blood are 
the result of a local formation — for the most part by the spleen. 
Lastly, in Addison's disease, the pathology of the pigmentation of 
the skin is at present involved in obscurity. 

Pigment is often the only evidence of a former extravasation. 
This is frequently the case in cerebral hemorrhage, where the crys- 
tals of hsematoidin may be all that remains to indicate that rupture 
of the capillaries has taken place. In the ovaries, also, the slight 
hemorrhage which follows the escape of the ovum at each menstrual 
period is marked by the formation of pigment which constitutes the 
"corpus luteum.'' In mechanical congestion and inflammation, again, 
the consequent pigmentation may be the principal evidence of the 
former existence of these conditions : this is especially seen in pig- 
mentation of the mucous membrane of the stomach and intestines. 
The formation of pigment is thus, with the few exceptions above 
named, the result of some antecedent change in the blood-vessels or 
circulation ; and its presence in the tissues appears to be little more 
than a testimony to the existence of those processes upon which its 
formation depends. 

False Pigmentation. — There are certain forms of discoloration 
of the tissues which are not due to the presence of haematoidin : 
these must be distinguished from true pigmentation. The most im- 
portant of them, and that which is most closely allied to the process 
already described, is the staining of the tissues with the coloring mat- 
ter of the bile, which is itself a derivative of haemoglobin, and is, as 
before stated, very analogous to hajmatoidin. This yellow staining 
may affect nearly all the tissues, constituting "jaundice ;" or it may 
occur in the liver alone, from local obstructions to the small bile- 
ducts, as is often seen in cirrhosis of that organ. In these cases, 
however, there is merely the staining of the tissues with the coloring 
matter of the bile, and no subsequent conversion of this into pigment. 

The discoloration caused by the long-continued use of the salts of 
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Sliver must also be distinguished from true pigmentation : the color 
here is due to the deposition of the silver in the tissues. The black 
color of gangrenous parts, and that sometimes produced by the effu- 
sion of large quantities of blood into the tissues, must again not be 
confounded with pigmentation. The discoloration in these cases is 
the result of the action of the sulphuretted hydrogen upon the color- 
ing matter of the blood. The greenish-black discoloration so often 
seen on the surface of the liver, kidneys, and other abdominal organs 
after death, is in the same manner due to the intestinal gases. Lastly, 
the minute particles of inhaled carbon which are always met with in 
the lungs, must be distinguished from true pigment. 

Figmentation of the Lnngs. 

In no organs is pigment met with so frequently and in such large 
quantities as in the lungs ; and here much discussion has arisen as to 
its nature and origin. The lungs normally contain more or less black 
pigment, the amount of which gradually increases with advancing 
age — the lungs of infants and young children being almost free 
from it, whereas those of adults invariably contain it in considerable 
quantities. 

This normal pigmentation of the lungs is principally due to the 
presence of carbon, and not to that of true hsematoidin-pigment. 
The carbon — which is derived from the incomplete combustion of 
wood, coal, and other substances, and is always present in varying 
quantities in the atmosphere — is inhaled, and the minute particles 
pass into the finest bronchial tubes. Having entered the bronchi, 
many of them are taken up by the mucus-corpuscles, where they 
may be seen. as small black granules within the dells. These may 
readily be observed in the cells of the grayish-black sputum which 
is so frequently expectorated in the early morning. Much of the 
carbon thus inhaled is eliminated by expectoration ; many of the 
particles, however, pass into the air-vesicles, and here, their removal 
by this means being less readily effected, they gradually penetrate the 
pulmonary substance, and make their way into the alveolar walls and 
interlobular tissue^ It is in these situations that most of the pul- 
monary pigment is found, and there it may be seen either within the 
connective tissue-cells, or lying free amongst the fibres. (Fig. 23.) 

The means by which the particles of carbon penetrate the walls of 
the air-vesicles and make their way into the inter-alveolar tissue has 
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qnite recently been explained by the researches of Dr. Klein on the 
histology of the lungs.' Dr. Klein finds that the branched connect- 
ive-tissue cells of the alveolar walls send a process, or a greater or 




less portion of their body, between the epithelial cells of the alveolus 
into the alveolar cavity. As these connective-tissue cells lie in the 
serous canals which constitute the commencement of the perivascular 
lymphatics, it is easy to UDderstand how these oirenings in the alve- 
olar walls (pseud ostomata) may become sufficiently distended to allow 
cells and other substances to pass through them from the alveolar 
cavity into the inter-alveolar tissue. 

When once the carbon has made its way into the interlobular 
tissue, some of it is taken up by the fixed cells in this situation, 
whilst that which is not thus detained jKisses on to the lymphatics, 
and is deposited in the bronchial lymphatic glands, where the black 
particles are also visible. 

Closely allied to this physiolf^cal pigmentation of the lung from 
the inhalation of carbon are those morbid conditions which result 
from the inhalation of particles of coal, stone, iron, and other sub- 
stances — of which the lungs of miners, stonemasons, and grinders 
afford frequent examples. Here also minute particles enter the 
bronchi, penetrate the walls of the alveoli, and are deposited princi- 
pally in the interstitial tissue. In the case of miners — in which this 



' "On the Anatomy of the Lymphatic System of tlie Lungs," hy Dr. E. Klei 
"Proceedings Royal Society," No. 149. 1874. 
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is most common — the particles of coal enter the lungs in such large 
quantities as to give to them a uniform dark black color. In stone- 
masons, grinders, &c., the lungs also become deeply pigmented, 
although to a less extent than those of miners. 

The black color of the lungs in these cases, however, is not entirely 
due to the presence of the inhaled substances, but partly to that of 
true hsematoidin-pigment. The inhalation of the irritating particles 
sets up inflammatory changes in the bronchi and pulmonary tissue, 
causing chronic bronchitis, chronic lobular pneumonia, and a large 
increase in the fibrous tissue of the lungs, which thus ultimately 
become consolidated, excavated, tough, and fibrous. (" Colliers' '' 
and "Knife-grinders' Phthisis," &c.) Owing to these structural 
changes, there is a considerable escape of coloring matter, either from 
rupture of the capillaries or transudation of serum, and hence a large 
formation of true pigment ; and to this true pigment much of the 
dark color of these lungs must undoubtedly be ascribed. The lungs 
of stonehiasons and grinders are, like those of miners, deeply pig- 
mented, although to a less degree ; but the black color in the former 
cases cannot be entirely accounted for on the supposition that it is 
due to the presence of inhaled particles. 

Pigmentation of the lungs from the presence of hsematoidin occurs 
iis the result of many other morbid conditions, many diseases of these 
organs being attended by the formation of pigment. In chronic 
phthisis, pigmentation occurs partly as the result of the inflamma- 
tory process, and partly from the obstruction of the vessels caused 
by the new growth : — lines of pigment are constantly seen surround- 
ing the nodules of consolidation. In acute croupous pneumonia, the 
J, 24 blood which is extravasated into the air- 

vesicles, and which in the early stages gives 
to the expectoration a rusty or prune-juice 
color, subsequently becomes converted into 
pigment, and the sputum becomes of a 
grayish-black ; the pigment granules being 
visible in the newly-formed cells. The 
Cells from the sputum of acute Bron- cclls met with iu the sputum of brouchitis 

Z:g^^iTMn^r rrr: ^^^o «^"tain granules of pigment (Fig. 24) ; 
of the cells also contain a few fatty and pigmentation plays an important part 

molecules. X 400. . ,« j... r* ,i -, , 

in the condition oi the lungs known as 
brown induration. (See " Brown Induration of the Lungs.'') 

Pigment in the lung usually occurs as black irregular granules ; 
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it is rarely met with in a crystalline form. In all cases in which it 
is found in any quantity in the lung it is also found in the bronchial 
glands. It is taken up by the lymphatics, and, like the inhaled 
carbon, it becomes arrested in its passage through these glands, 
where it remains permanently. 



CHAPTER X. 



TISSUE-CHANGES IN PYREXIA. 



It is proposed in the present chapter to allude very briefly to 
those alterations in tlie tissues which are met with in certain pyrexial 
diseases, to which have l)een applied the terms " parenchy niatous'^ or 
*' granular degeneration," "acute" or "cloudy swelling." 

It is well known that in most diseases whi(;h are accompanied by 
a considerable elevation of the bodily tem{>erature, and est)ecially in 
t,hose in which the blood has undergone marked changes, the organs 
5md tissues are found much altered after death. The diseases in 
^hich such alterations are most frequently met with are pyaemia, 
erysipelas, typhus, typhoid, and other acute specific fevers, and acute 
^rheumatism. They also occur in other diseases which are attended 
ly considerable pyrexia ; and the amount of tissue-alteration usually 
l)ears — casteris paribus — a direct relation to the amount of the pyrexia. 
The organs in which the alterations are more es})ecially marked are 
the liver, the kidneys, the heart and muscles, and the lungs. 

The physical characters of the altered organs vary. It may, how- 
ever, be stated generally that the organs are more or less swollen and 
opaque, somewhat diminished in consistence, and abnormally friable. 
Their vascularity is in some cases diminished, in others slightly in- 
creased. When examined microscopically, the cellular elements are 
found to be increased in size, and their protoplasm markedly granular, 
so that, in some cases, the nu(;leus is so much obscured as to be indis- 
tinguishable. (Fig. 25.) The granular condition of the protoplasm 
appears in most cases to be due to albuminous particles, inasmuch 
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as it disappears upon the addition of dilute acetic acid. In other 
cases, however, in which the change is apparently more advanced, 
the granules are larger, insohible in acetic acid, and obviously fatty. 
The Liver. — Here the change is 
^ * usually met with in ils most marked 

"^"X'-ir-p:— -. degree. The organ is slightly en- 

— ' " '•■ larged, abnormally soft and friable, 

and the cut surface has a dull opaque 
' \ ^""^ look, being paler than natural. The 

, liver cells are swollen and granular, 

>• and in many cases contain fatty par- 

ticles. (See Fig. 25.) 
The Kidneys. — In the kidneys the 
L\<rTfn^a'-a,'<,fArsu Rhnmaium mih change affects especially the cortex. 

gmnular cgndHion of Ihe U.or-cellj In ni.nj I "'S IS SWOllcn, OpaqUC, and triable. 

of ihed8ii.ihenucieiuneoniuchob.cui«i»s The Malpighiau bodies and the 
pyramids are usually abnormally 
vascular, and thus contrast with the pale cortex. The epithelium in 
the tubes of the cortex presents the appearances above described. 
These are precisely similar to those met with in the earlier stages of 
tubal nephritis. (See Fig. 87.) 

The Heart. — The alteration produced in the heart consists in slight 
opacity, pallor, and diminution in the consistence of the muscular tis- 
sue. Under the microscope the muscular fibres are seen to have lost 
their distinct striation and to be finely granular. Such a condition 
must materially interfere with the contractile power of the organ. 
A similar change is met with l&^a frequently in other muscles. 

The Limffs. — The change in the lungs has been described by Buhl 
as consisting in swelling of the alveolar epithelium. The epithelial 
elements are markedly granular from the presence of albuminous 
and fatty particles, and they become loosened from the alveolar 
walls. The change affects, more or less, the whole of both lungs. 
The organs are enlai^d, cedematous, and abnormally friable.' 

Respecting the nature of the change — nothing is certainly known. 
HLstolt^ically, it is precisely similar to that swollen and granular 
condition of protoplasm seen in the earlier stage of inflammation, as, 
for example, in the renal epithelinm, to which Virchow has given 
the name of "cloudy swelling." The change is thus considered by 

' Buhl, " Lungunentzuudung, Tuberkulose, und Suhwindauclit." 



NUTRITION INCREASED. 93 

some to be of an inflammatory nature. Other observers, on the con- 
trary, regard it as a passive retrograde metamorphosis. Dr. Wick ham 
Legg produced the change artificially in animals by submitting them 
to a high temperature, and he, in common with some other jiatholo- 
gists, is inclined to look upon it simply as a result of high tempera- 
ture. An exact knowledge of its pathology, however, must probably 
await further accurate experimental investigation. In the mean 
time, when it is borne in mind that it is csjxjcially liable to occur in 
those pyrexias which are associated with marked alterations in the 
blood, and that in its extreme degrees the cells undergo fatty meta- 
morphosis, it may be regarded as probable that its occurrence will 
be found to be due partly to interference with the normal processes 
of tissue-oxidation, and partly to increased transformation of the 
protoplasm of the cells. (See " General Pathology of Fatty Degen- 
eration.") 

Whatever be the nature of the change, there can be no doubt that 
it must very materially interfere with function, and that its super- 
vention in the course of acute disease— especially when affecting the 
heart — must constitute a most important source of danger. 



CHAPTER XI. 



NUTRITION INCREASED. 



The morbid changes thus far described have been attended either 
l>y arrest or by impairment of nutrition ; — those remain to be con- 
sidered in which the nutritive activity is increased. They include 
Hypertrophy and the New Formations. 

Hypertrophy, 

Hypertrophy is an increase in the amount of a tissue, owing to an 
increase in the size, or to an increase in the number, of its histological 
elements. This increase, however, in ordei* to constitute hypertrophy 
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must affect those elements more especially upon which the peculiar 
functions of the part depend ; in muscle, for example, the muscular 
fibres ; in the kidney, the urine-tubes and blood-vessels. 

When this increase in the amount of the tissue is owing simply 
to an increase in the size of the elements of which it is composed, it 
is termed simple hypertrophy ; when to an increase in their number, 
and to the formation of a new tissue, numerical hypertrophy, or 
hyperplasia. The two forms of hypertrophy are thus comparable 
with the two forms of atrophy : — in simple hypertrophy, as in simple 
atrophy, there is merely an alteration in the size; in numerical — an 
alteration in the number of the elements. 

Hypertrophy is in most cases the result of an increase in the func- 
tional activity of the tissue, this increased activity being induced by 
a necessity for some increased manifestation of function ; in muscle, 
for example, in order to overcome some obstruction ; in a secreting 
organ, to secrete more fluid. Such hypertrophies are consequently 
conservative in their nature, and they are usually spoken of as func- 
tional hypertrophies. 

It is in muscular tissue that functional hypertrophy is most fre- 
quently met with. Examples of it are furnished by the hypertrophy 
of the muscles of the calf in ballet-dancers ; also by the hypertrophy 
of a hollow viscus from obstruction to the exit of its contents — as 
of the heart from obstruction at the valvular orifices or in the course 
of the circulation, of the muscular coat of the stomach in stricture 
of the pylorus, of the intestine above a permanent stricture, and 
of the bladder in stricture of the urethra. The kidney also may 
become hypertrophied, owing to the loss or incapacity of its fellow. 
In bone, hypertrophy of the fibula has been observed in cases of 
disease or ununited fracture of the tibia. In all these cases the 
necessity for increased activity leads to increased development. 

In exceptional cases hypertrophy is not dependent upon an in- 
crease in the functional activity of the tissue. It may sometimes 
result from an increased supply of blood to a part; and there are 
some forms of hypertrophy which are congenital. 

The term " hypertrophy" is also frequently applied to those en- 
largements of organs which result from long-continued irritation ; as 
to enlargements of the lymphatic glands, of the tonsils, and of the 
prostate gland. Such growths, however, are some of them inflam- 
matory in their nature, others come more properly within the category 
of " tumors." 
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CHAPTER XII. 



THE NEW FORMATIONS. 



Increased nutritive activity of a tissue — as has been seen in the 
preceding chapter — leads not only to the enlargement of its com- 
ponent elements, but also to the production of new ones. It is this 
production of new elements^ and the various structures to which they 
give rise, that constitutes the New Formations. 

The New Formations comprise both inflammatory and non-inflam- 
moiory growths. Of these, the latter — which include the various 
kinds of tuiflors, together with some growths to which the term 
"tumor^^ is not strictly applicable — will be considered in the present 
part of this work, whereas the inflammatory growths will be treated 
of in the chapters on '^ Inflammation. '* 

Tumors — which constitute the greater portion of the non-inflamma- 
tory formations — are growths which, having attained a certain size, 
either remain permanent, or, more frequently, tend ccmtinuoualy to 
increase. In their development and growth they are characterized 
by their independence of the rest of the body ; they increase in size 
by virtue of their own inherent activity, which differs from, and is 
to a great extent independent of, that of the surrounding tissues. 

There are, however, some non-inflammatory growths which cannot 
be regarded as " tumors'' in the ordinary acceptation of that term. 
Amongst these, for example, are the numerical hypertrophies described 
in the preceding chapter, and the new growth of adipose tissue. The 
characteristics of syphilitic growths again, and of cancerous infiltra- 
tions of organs, differ in some respects from what have been above 
described as those of tumors. 

The inflammatorv new formations differ from the non-inflamma- 
tory in being caused by some irritation, upon the removal of which 
the process of growth usually ceases. They are characterized by 
their instability ; they either rapidly undergo retrogressive changes, 
or, at the most, form a tissue which in its structure and life is similar 
to that from which they originated. Their tendency is gradually to 
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approximate to a healthy condition, and not, like that of the tumors, 
continuously to increase and deviate from the normal type. 

Whatever be the nature of the new formation, it is always the 
direct product of the elements of a pre-existing tissue, these elements 
being in some cases migrated white blood-corpuscles. In order, there- 
fore, to understand the pathology of the new formations, it is neces- 
sary to be intimately acquainted with the histology and mode of 
development of the normal tissues. 

Etiology of the New Formations.^ — As the new formations 
are the result of the increased nutritive activity of the elements from 
which they originate, it will be readily understood that their causes 
must for the most part be obscure, and that in many cases all that 
can be said is, that the new growth is the result of the spontaneous 
activity of the elements from which it springs. Sometimes, however, 
the causes are either wholly or partially ascertainable. They may h^ 
divided into constitutional predisposing, and direct exciting^ causes. 

Constitutional Predisposing Causes, — That many grcywths owe their 
origin to some constitutional taint, has long been an universally ac- 
cepted pathological doctrine. The constitutional cause has frequently 
been regarded as a general one, as consisting either in some alteration 
in the constitution of the blood, or in some abnormal condition of 
the physiological processes throughout the entire organism. It was 
formerly supposed that many new formations were the result of an 
exudation from the blood-vessels, and that the elements of the growth 
were produced spontaneously in the exuded structureless blastema. 
Such growths were looked upon as the local expression of a vitiated 
constitution of the blood, — a dyscrasia. Although this hypothesis 
is ndw universally abandoned, and all new formations are known to 
originate from pre-existing cellular elements, an alteration in the 
constitution of the blood or in the performance of the physiological 
processes throughout the body is still regarded by many as playing 
an important part in their causation. 

It is the malignant new formations which are thus supposed to 
owe their origin to the existence of a genei'al constitutional taint. 
These growths are said to be of a constitutional origin, in contradis- 
tinction to the non-malignant growths, which are looked upon as 
purely local. This hypothesis is principally based upon the clinical 



1 This, together with the remainder of the present chapter, applies only to the 
non-inflammatory growths. 
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characteristics of the malignant growths — their tendency to recur 
after removal, their multiplicity, and the difficulty or impossibility 
of completely eradicating them. 

It is said that the development of malignant growths is frequently 
preceded by an unhealthy state of the constitution — a cachexia. In 
the majority of cases of malignant formation, however, there is no 
evidence of any such cachexia preceding the local growth. The 
individual is usually in good health at the time of the occurrence 
of the primary tumor. The general impairment of nutrition and 
emaciation, which constitute the cachexia, are aecondaiy to the local 
growths, and are in direct proportion to their extent and situation : 
— the more extended the local lesions, the greater the amount of 
discharge, the more the lymphatics and the digestive organs are 
involved, the more marked is the attendant cachexia. 

The multiplicity of malignant growths is also adduced as an argu- 
ment in favor of the existence of a general constitutional taint. The 
fact that malignant growths are frequently multiple, constitutes in 
itself no ground for such a conclusion. The multiplicity is for the 
most part a secondary phenomenon, the secondary tumors resulting 
from infection by the primary one. Simple primary multiplicity is 
not so characteristic of malignant as of many other tumors — the 
lipomata, fibromata, sebaceous tumors, and warts, are all more often 
primarily multiple than cancer. Multiplicity in many cases is evi- 
dence rather of a local than of a general taint. In scrofula, for 
example, the lymphatic glands generally are })rone to become the 
seats of new growth, and tumors are often multiple in bone without 
occurring in other tissues. In such cases there Avould appear to be a 
local rather than a general cause. 

The recurrence of the malignant growth after removal at the seat 

of the operation, may again be owing to the removal having been 

incomplete, some of the proliferating elements of the growth having 

been left behind. The cellular elements of malignant tumors often 

extend into the adjacent tissues for some distance beyond the apparent 

confines of the tumor, and as the physical characters of the infiltrated 

tissues differ in no way from those of the healthy, there are no means 

of certainly determining how far wide of the tumor the incision must 

be carried in order to include the whole of the affected structures. 

(See " Malignancy.") A tendency to local recurrence is a property 

possessed by many growths, and it can be explained on local grounds 

without the necessity of admitting the existence of a general taint. 

7 
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Lastly, the fact that malignant growths are usually followed by 
the development of similar growths in the lymphatic glands and in 
internal organs, may in most cases be more readily explained — as 
will be seen when speaking of " malignancy'^ — by regarding these 
as the result of infection by the primary tumor, than by ascribing 
them to the existence of a common constitutional cause. 

The reasons already adduced in a preceding chapter (see " Intro- 
duction") for considering all changes in the constitution of the blood 
as secondary to local causes, would appear of themselves to be suffi- 
cient to render untenable the hypothesis of a primary blood dyscrasis. 
Any abnormal condition of the blood which may be associated with 
the development of malignant tumors must probably be regarded as 
resulting either from the absorption of deleterious substances, from 
the entrance into it of the elements of the growth, from the drain of 
an attendant discharge, or from interference with the processes of 
digestion, assimilation, or secretion, or with the formation of the 
blood itself. At the same time it must be borne in mind, when dis- 
cussing the passibility of the development of malignant growths 
being the result of a " blood-disease," that the emigration of white 
blood-corpuscles may play some part in the process. How far this 
is the case, as will be seen hereafter, we are at present unable to de- 
termine. We know that this emigration constitutes a prominent 
feature in the process of inflammation, and if future researches 
should show that it also occurs in the development of malignant 
new formations whilst in those which are non-malignant it is entirely 
wanting, it would go far towards rendering the existence of a 
malignant dyscrasia beyond dispute. In the present position of our 
knowledge, however, in which it is only probabk that an emigration 
of leucocytes may play some part in the development of all new 
growths, both innocent and malignant, any argument in favor of 
the existence of a blood-dyscrasia as the cause of the development 
of the latter based upon such considerations would be unjustifiable. 
If an emigration of leucocytes does take place, it is more in accord- 
ance with facts and with the general history of malignant growths 
to suppose the existence of some peculiarity in the tissues into which 
the elements escape which determines their special development. 

Although there would thus appear to be no necessity to admit the 
existence of a general constitutional cause in order to explain the 
clinical characters which constitute malignancy, there can be no 
doubt that many growths, both innocent and malignant, have a 
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oonstitutional origin. The possibility of the existence of such a 
constitutional cause must therefore bo borne in mind in accounting 
for the development of secondary malignant growths, as, although 
these may result from infection, they may also owe their origin to 
the same causes as those which induced the primary one. Whether 
the constitutional cause is a general one, consisting in some specific 
peculiarity of the entire organism, or whether it is IogoI in its nature, 
and consists in some constitutional peculiarity of the tissues from 
which the new growths originate, some peculiarity which renders 
them more prone than other tissues to undergo abnormal develop- 
ment, is unknown ; although the latter supposition seems to be the 
more probable one. 

The influence of hereditary predisposition upon the occurrence of 
many growths, appears to point to the existence of a hccd^ rather 
than to that of a general constitutional taint. In scrofula, for 
example, which is a markedly hereditary disease, the tendency of the 
lymphatic glands to undergo excessive development from very slight 
d^rees of irritation, is probably to be regarded as Owing to a predis- 
position of the glands themselves, and not to any general constitu- 
tional state. * The same is probably true of many other constitutional 
tendencies. Nsevi, tumors of the skin, uterus, mammse, stomach, and 
. of other parts, are again all unquestionably sometimes hereditary ; and 
here also the tendency would appear to consist in a predisposition of 
the tissues themselves to become the seats of new formations. 

The tendency sometimes observed in particular tissues to generate 
new formations, points again to a local cause. The osseous system, 
for example, may be the seat of new growths — tumors occurring in 
nearly all the bones, and not being met with in other parts. Tumors 
may in the same way be multiple in other tissues. 

Direct Exciting Chuaea. — The existence of a direct exciting cause 
is more capable of demonstration than a oonstitutional one. It 
consists either in some direct irritation of a tissue, which is by this 
means stimulated to increased development ; or in the migration 
or transmission of elements from some primary growth, which by 
proliferating themselves, or causing proliferation, in the tissues in 
which they lodge constitute the centres of secondary formations. 

The direct irritation of a tissue may be owing to mechanical or 
chemical irritants. Simple mechanical or chemical irritation can, 
however, under no circumstances be the only cause of the develop- 
ment of the growth. The effect of such irritations alone, is to cause 
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an inflaramatory formation; in order for them to produce a non- 
inflammatory one — a tumor, there must be some special predisposition 
of the tissue itself: — the irritation can merely determine its develop- 
ment. The influence of simple irritation in the production of new 
formations is exemplified by the frequent occurrence of epithelioma 
on the lips of smokers, from the irritation of the pipe ; and on the 
penis and scrotum of chimney-sweepers, from the irritation of the 
soot (" chimney-sweep's cancer"). The numerous recorded instances 
of the development of a tumor following some external violence or 
injury, leave little doubt that these also sometimes stand to one an- 
other in the relation of cause and effect. Lastly, as pointed out by 
Virchow, it is those organs which are the most exposed to irritation 
from external causes, as the stomach, the uterus, the mammary 
gland, and the rectum, which are especially liable to become the 
seats of new growths. 

The influence of elements, which have either migrated or been 
conveyed from their original habitat, in causing the development of 
new formations is exemplified by the history of malignant tumors. 
It is by this means that the secondary tumors most frequently origi- 
nate. The elements, which either migrate spontaneously from the 
primary growth, or are carried by the blood or lymph streams, may 
proliferate in the tissue in which they lodge, and so develop into 
secondary formations. 

In other cases it is also exceedingly probable, as pointed out by 
Pr. Creighton,^ that the elements (either cells or minute particles) 
which are transmitted from the primary tumor cause the production 
of secondary tumors by virtue of an influence on the cells of the 
tissue where they lodge, which may be termed a spermatic infiueneey 
and which is strictly comparable with that of the sperm-cell in the 
ovum. In such cases the relation of the primary to the secondary 
tumor is that of parent to offspring. This subject will be again 
alluded to when speaking of ^^ Malignancy, ^^ 

Development. — In studying the development of the new forma- 
tions, it is important, in the first place, to bear in mind what has 
been already stated — viz., that they are in all cases the direct product 
of pre-existing cellular elements. In their development they also 
resemble the normal tissues : — every pathological growth has its 
physiological prototype. 

^ Discussion on Cancer, " Trans. Path. Soc. Lond.," 1874, p. 868. 
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The elements from which new growths most frequently originate 
are those belonging to the common connective tissue, and to tlie blood- 
vessels and lymphatic system with which it is so intimately asso- 
ciated. By common connective tissue is meant that tissue which in 
all parts surrounds the blood-vessels, and is so universally distrib- 
uted throughout the entire organism. This must be carefully distin- 
guished from the formed connective substances — tendon, cartilage, 
bone, &c. In this common connective tissue we distinguish two 
kinds of cells — the stable cells (connective tissue corpuscles), and the 
mobile cells, which are probably wandering white blood-corpuscles. 
These cells are in intimate relation with the endothelium of the 
lymphatics, the latter vessels commencing as serous canals which are 
universally distributed in the tissue. Further — both the endothe- 
lium of the lymphatics and that of the blood-vessels closely resemble 
in their physiological functions the fixed cells of the connective tissue. 

In the process of development of new growths from this common 
connective tissue, the part which is played by the different cellular 
elements cannot in our present state of knowledge be certainly stated. 
It is, however, probable that it is the mobile cells which are princi- 
pally concerned. These cells are the most active, and consequently 
the most capable of multiplying by division. It is equally probable 
that the number of these mobile ciells is materially increased by an 
abundant emigration of white blood-corpuscles from the vessels. 
Respiecting the fixed connective tissue cells and the endothelium of 
the blood-vessels and lymphatics — it must be admitted that these, al- 
though perhaps inferior in their formative powers, also undergo active 
changes, and thus increase the number of the newly-formed elements. 
In the case of these fixed cells, the process of cell-formation is prob- 
ably very frequently effected by means of vacuolation and endoge- 
nous development (see Fig. 2) ; and, as was stated when describing the 
"genesis of cells," elements which thus originate endogenously have, 
for the most part, a destiny different from that of the parent cell. 

Whatever be the part played by the respective elements in the 
process of development of the new growth, the first result of their 
combined activity is to produce a new tissue, composed of innumer- 
able small roundish- shaped cells, from y^ to -lijyis of an inch in 
diameter, often enclosing a large, round, ill-defined nucleus, which 
usually only becomes visible after the addition of water or of acetic 
acid. These cells, which are usually known as indifferent cells, pos- 
sess no limiting membrane, but consist of little masses of protoplasm 
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which are almost in close contact with one another. (Fig. 26.) They 
are indistinguishable from the cells of a granulation, and from many 

of those met with in the rapidly-growing con- 
nective tissue of the embryo. In some cases 
the protoplasm continues to increase and the 
nuclei to divide without any subsequent divi- 
sion of the cell taking place, and thus are pro- 
duced large irregular-shaped masses of proto- 
plasm containing numerous nuclei. These are 
the giant or myeloid cells which are met with 
Emftryontc (" Fnrft^ercnf ') Jn thc mcdulla of youug bouc and in many 

TSssue from the Edge of a , . / //-&«- i • i r^ «« 

sarcomatnns Tumor. X 350. sarcomatous tumors (scc '' Mycloid Sarcoma," 

Fig. 33). Thus the first stage in the process 
of development consists in the formation of an embryonic tissue, 
and this embryonic tissue subsequently develops into the tissue of 
which the new growth is composed. It is often impossible to de- 
termine in this early stage of the growth what it will ultimately 
become — ^whether a fibroma, a sarcoma, or an enchondroma, &c. 

The second stage of the process consists in the development of this 
embryonic ("indifferent") tissue into the tissue of the permanent 
growth, and this subsequent development closely resembles that of 
the immature connective tissue of the embryo. As from the im- 
mature connective tissue of the embryo are developed various con- 
nective tissue substances — fibrous tissue, mucous tissue, cartilage, bone, 
&c.^ — so may this embryonic connective tissue which constitutes the 
earliest stage of so many of the pathological new formations, become 
developed into various tissues, all of which usually more or less re- 
semble the several varieties of the physiological connective tissues. 
The whole of the primary cells may form the same kind of tissue, in 
which case the growth will possess the same characters throughout; 
or it may be complex, some cells forming one kind of tissue and 
some another. A combination of two or more kinds of structure 
may thus be met with in the same tumor — ^as a combination of sar-, 
coma and lipoma, of enchondroma and myxoma, and so on. What 
determines the ultimate development of the young cells, why they 
produce such various forms of growths, is as far from our knowl- 
edge as what determines the ultimate destination of the cells in the 
embryo. 

Next to common connective tissue, the epitheUay surface and gland- 
ular, are the elements from which new formations most frequently 
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originate ; and as from connective tissue are usually produced gro^vths 
of the connective tissue type, so do the growths originating from the 
^pithelia usually resemble epithelium. As to whether all new growths 
originating in connection with epithelium are solely the oflfspring of 
pre-existing epithelial elements, we are unable to speak with certainty. 
The answer to this question must await a more certain knowledge of 
the way in which the epithelial structures normally grow and repair 
themselves. It appears, however, probable that the normal produc- 
tion of epithelium is not entirely the result of the multiplication of 
epithelial cells, but that the mobile cells of the connective tissue by 
eonicust with epithelial elements may become developed into epithe- 
lium. It must, consequently, be admitted, at all events as equally 
probable, that pathological new formations which originate in con- 
nection with epithelium may be in part the product of mobile ele- 
ments belonging to the connective tissue. The process of develop- 
ment from epithelium may take place either by simple division, or 
by vacuolation and endogenous growth. 

Here allusion must be made to the. recent investigations of Dr. 
Creighton on the development of secondary tumors in the liver.^ 
Dr. Creighton finds that in various kinds of secondary tumor oc- 
carring in the liver, the growth originates from the liver-cells by a 
process of vacuolation and endogenous formation ; and he concludes 
that in this way liver-cells may originate epithelial cells, connective 
tissue cells, spindle-cells, &c., the variations depending upon the 
nature of the primary tumor. 

From the remaining tissues, muade and Tierve, the development of 
new growths is comparatively rare, and in nerve-tissue it is even 
doubtful if formative processes ever occur. 

According to the similarity or difference which subsists between 
the new growth and the tissue from which it grows, new formations 
are divisible into two classes — homologous and heterologoua. When 
the growth resembles in its structure and development the tissue from 
which it originates, it is said to be homologous ; when it differs, it is 
said to be heterologous, A cartilaginous tumor, for example, growing 
from cartilage, is homologous, but growing from any other tissue, as 
from the parotid gland, it is heterologous. The same variety of 
tumor may thus be in one case homologous, in another, heterologous. 
A purely homologous growth is therefore simply a hyperplasia — an 

1 Discussion on Cancer, "Trans. Path. Soc. Lond.," 1874, p. 368. 
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excessive growth of a tissue in some particular part ; any deviation 
from the type of the parent tissue constitutes heterology. 

Heterology, however, is not limited to the production of a tissue 
which is dissimilar from that from which it originates ; a growth is 
also said to be heterologous when it differs from the tissue in which 
it is situated^ and this may occur without its being the direct product 
of the latter. It is heterology in this sense that is so characteristic 
of certain cancers. Those cancers which obviously originate from 
epithelium, become heterologous owing to the growth and extension 
of the epithelium beyond its normal limits (see "Epithelioma"). 
The same form of heterology obtains in the case of growths origi- 
nating from elements which have migrated or been carried from their 
original habitat, and have developed into a tissue which differs from 
that in which they are situated. 

Heterology is often an evidence of malignancy. Many heterolo- 
gous growths, however, are not malignant; slight deviations from 
the normal type are no evidence of malignancy. A growth prima- 
rily homologous may subsequently become heterologous; this is 
often seen when a long-standing innocent tumor suddenly exhibits 
malignant characters. A knowledge of the homology or heterology 
of a growth is therefore an important element in the determination 
of its innocent or malignant nature. 

Relation of the Growth to the surrounding Tissues. 
— The relation of the tumor to the surrounding structures will de- 
pend upon its mode of growth. Growth may take place simply by 
the continuous proliferation of the cells of which the tumor is com- 
posed. In this case it will merely displace the surrounding parts, 
and having attained a certain degree of development, a fibrous cap- 
sule is often formed around it, by which it becomes completely 
isolated. The lipomata, fibromata, and enchondromata are usually 
thus encapsuled. In other cases, growth takes place also at the 
circumference, by the continuous proliferation of the parent tissue. 
There is then no line of demarcation between the tumor and the 
matrix from which it grows, so that although to the naked eye it may 
appear separate, the microscope will discover in the adjacent tissues 
elements of the new growth. This is very common in the sarcomata 
and in the cancers, and is a common cause of local recurrence after 
removal. Lastly, the tumor may increase not only by the prolifera- 
tion of its matrix, but also by invading other structures: — ^this occurs 
in those growths which are the most malignant (see " Malignancy"). 
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E.ETBOGRESSIVE CHANGES. — ^The development of the growth 
heing complete, it becomes sooner or later the seat of retrogressive 
changes. The time at which these commence, varies : — as a rule the 
permanence and durability of a tumor bear an inverse relation to 
the rapidity of its growth, and to the inferiority of its organization. 
The more rapid the growth, and the more lowly organized the tissue 
formed, the less its durability and the sooner do retrogressive changes 
occur. The cancers and sarcomata, for example, which develop 
rapidly and consist for the most part of cells, quickly degenerate ; 
their elements are unstable and soon perish. Osseous tumors, on 
the other hand, which develop more slowly, and consist of a more 
highly organized tissue, have a much greater stability, and are but 
little liable to retrogressive metamorphosis. 

The retrogressive changes are similar to those met with in the 
physiological tissues. Deficient supply of blood is followed by fatty 
d^neration and its various terminations — softening, caseation, and 
calcification. Pigmentary, colloid, and mucoid degeneration may 
alfio occur. New formations may also become the seats of an inflam- 
matory process. 

Malignancy. — ^By "malignancy" is understood the property 
possessed by many tumors of reproducing themselves either locally 
after removal, or in distant tissues. It is important not to confound 
the terms " malignancy" and " cancerous." " Malignancy'' is a purely 
clinical term, and, although in a high degree the property of the 
cancers, is by no means confined to them ; the sarcomata, for ex- 
ample, being in many cases equally or even more malignant. The 
term ^^cancer,'' on the other hand, is used to imply a definite struc- 
ture, and as such is applied to a certain class of new formations. 

The malignant properties of a tumor may manifest themselves 
either in the tissues immediately adjacent to it or in* its neighbor- 
hood, in the nearest chain of lymphatic glands, or in more distant 
parte. Some growths possess these properties in a higher degree 
than others, so that there are different degrees of malignancy. In 
many cases the malignancy of a tumor is so far limited that it gives 
rise merely to a local reproduction after removal. Such tumors have 
been separately classified by many surgeons as "recurrent" tumors. 
In other growths this tendency to local reproduction is associated 
with the development of similar growths in the nearest lymphatic 
glands ; whilst in a third class of cases, to one or both of these con- 
ditions is added the reproduction of the growth in more distant 
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tissues, especially in the lungs and liver. It will be advisable to 
treat of these three degrees of malignancy separately. 

1. Reproduction of the Growth in the Adjacent Structures. — ^This 
is usually the earliest evidence of malignancy in a growth, and gives 
rise to its persistent recurrence in loco after removal by the surgeon. 
This tendency to the local reproduction of the tumor is principally 
owing to its mode of growth. The cellular elements of the tumor 
extend for some distance into the surrounding tissues, so that unless 
in the operation for its removal the incision be carried for some 
distance beyond the apparent confines of the growth, some of the 
elements may be left behind and thus constitute the centres of 
secondary formations. Such tumors therefore are not usually encap- 
suled, but extend by peripheral growth. In some cases, however, 
tumors which possess a distinct capsule may in the same way infil- 
trate the surrounding structures. The infiltration of the adjacent 
tissues by the elements of the tumor sometimes gives rise, not only 
to the continuous enlargement of the primary growth, but also to 
the development of separate secondary growths in the immediate 
vicinity of the primary one. Whilst it must be admitted that the 
reproduction of a malignant tumor in the adjacent tissues is thus in 
most cases to be ascribed to the infiltration of the latter with its 
cellular elements, it is possible that the nutrient fluids of the tumor 
may by their influence upon the surrounding tissues be in part the 
cause of the abnormal development. 

2. Reproduction of the Growth in the nearest Lymphatic Glands, — 
This is owing to the transmission by the lymph-stream of substances 
(probably cellular elements) derived from the malignant growth, 
which become arrested in the nearest lymphatic glands, and there 
cause the development of secondary formatious. These are in all 
cases of the safne nature as the primary tumor. When the lymphatic 
glands have themselves developed into secondary growths, they in 
their turn constitute new centres of infection, and may thus infect 
more distant glands or the immediately adjacent tisues. The tend- 
ency to reproduction in the lymphatic glands varies very much in 
the different varieties of malignant growths, being, for example, very 
marked in the cancers, whereas in the sarcomata it is comparatively 
rare. The reasons for these differences will be seen in the subsequent 
chapters. 

3. Rep'roduction of the Growth in Distant Tissues. — This is usually 
the terminal process in the history of malignant growths. The re- 
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production of the malignant growth in distant tissues is in the great 
majority of cases owing to the entry of some of its elements into the 
blood-stream. The secondary growths, as in the lymphatic glands, 
are in all cases of the same nature as the primary tumor. They 
occur as a rule in those organs through which the blood from the 
primary tumor first passes — that is, in those organs which present the 
first set of capillaries for the arrest of the transmitted materials. In 
malignant diseases of those organs, for example, which return their 
blood through the portal vein, as the stomach and mesenteric glands, 
it is the liver in which the secondary growths usually first occur, and 
when this has become involved it may constitute a secondary centre 
of infection and in the same way cause tertiary growths in the lungs. 
Although this sequence is the rule, there are numerous exceptions. 
In some cases the organs which are nearest in the course of the cir- 
culation to the primary growth escape, whilst those more distant be- 
come affected. This may be owing to one organ being more predis- 
posed to the influence of the infecting materials than another; or to the 
capillaries of the proximal organ allowing particles to i)ass through 
them, whereas those of the more distant one are small enough to arrest 
them. Lastly, it must be borne in mind that the secondary growths 
may be entirely independent of the primary one, their origin being 
due to the same cause. 

Although the general dissemination of a malignant growth is thus 
in most cases owing to the transmission of its elements by the blood- 
stream, this is not the only way in which it may be brought about. 
Exceptional cases have been described, in which the elements of a 
tumor have been distributed and caused secondary growths in other 
ways — ^as by passing down the trachea, between the layers of the 
peritoneum, from the kidneys down the ureters to the bladder, &c. 

The secondary growths, as already stated, are probiably either the 
direct products of the transmitted elements which proliferate in the 
tissues in which they lodge, or they owe their origin to the spermatic 
influence of those elements upon cells with which they come into 
contact. 

It is thus obvious that the evidences of malignancy in a growth 
will consist — in its invasion of the surrounding structures, the im- 
plication of the neighboring lymphatics, and the occurrence of similar 
growths in internal organs. As a general rule it may be stated that 
the more juice a growth contains, and the richer it is in blood-vessels 
and lymphatics, the more quickly will it infect the lymphatic glands. 
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and internal organs ; on the other hand, the poorer it is in blood- 
vessels and lymphatics, the more are its infecting properties confined 
to the neighboring tissues. 

The determination of the innocent or malignant nature of any 
growth will principally depend upon its microscopical characters, and, 
as will be seen when considering the various kinds of tumors, the 
differences which exist in their clinical characters are in great measure 
to be explained by differences in their position, minute structure, and 
mode of growth. Many varieties of new formations are invariably 
malignant, as the cancers and sarcomata ; hence any growth which 
from its minute structure must be included under these heads, must 

s 

be regarded as being of a malignant nature. 

Classification. — New formations may be classified upon a his- 
tological, a physiological, or a clinical basis. Although a physiologi- 
cal and clinical classification are much to" be desired, in the present 
state of our knowledge they must be very incomplete. A classifica- 
tion of the new formations according to their histological characters 
is consequently here adopted. Such a classification may be most 
advantageously made in accordance with the classification of the 
physiological tissues : — 

Classification of the New Formations. 

Type of the Gonnective Tissues. 

Type of embryonic connective tissue . . Sarcoma. 

fibrous tissue Fibroma. 

mucous tissue ....... Myxoma. 

adipose tissue Lipoma. 

cartilage Enchondroma. 

bone Osteoma. 

f Hodgkin's Dis- 
lymphatic tissue The Lymphomata J ease. 

i Leukaemia. 

Tj/pe of the JEpithelial Tissues. 

Papilloma. 
Adenoma. 

Scirrhus. 

The Carcinomata \ Encephaloid. 

I Colloid. 
Epithelioma. 

Type of the Higher Tissue. 

Type of muscle Myoma. 

" nerve Neuroma. 

'' blood-vessels Angioma. 
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CHAPTER XIII. 



THE SARCOMATA. 



The sarcomata are tumors consisting of embryonic connective 
tissue. Of these there are several varieties, depending upon the size 
and configuration of the cells, and the nature of the intercellular 
substance. They include what have generally been known in this 
country as fibroblastic^ fihro-nucleatedy recurrentfibroidy and myeloid 
tumors. 

Connective tissue in its embryonic condition is an immature tissue 
in a state of rapid development. In its most immature state it differs 
from the fully developed tissue in consisting almost entirely of small 
round cells, whilst its intercellular substance, instead of being fibrous, 
is soft and amorphous. This is the common condition of connective 
tissue in the primary stages of all rapid formative processes, as al- 
ready described when speaking of it as the tissue from which many 
tumors of the connective-tissue class originate (see " Development of 
New Formations"). 

In the process of development of this embryonic into mature con- 
nective tissue, the cells diminish in number, many of them assume 
a spindle shape, and the intercellular substance fibrillates. Similar 
changes are seen in inflammatory conditions of connective tissue. 
Here also many of the small round cells which constitute the 
"granulation-tissue" become spindle cells, and the granulation tissue 
ultimately develops into the fibrous tissue of the cicatrix. In the 
sarcomata, however, the connective tissue retains the embryonic state 
throughout its growth, there is a progressive formation of embryonic 
tissue; and although the process of development may occasionally 
proceed in certain parts of the tumor to the formation of a more 
highly developed structure, as fibrous tissue, cartilage, or bone, so 
that a mixed form of tumor is produced, it usually ceases at the 
embryonic stage. 

Structure. — The sarcomata may thus be defined as tumors con- 
sisting of connective tissue which throughout its growth retains the 
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embryonic type. The cellsy which constitute nearly the whole of the 
growth, consist for the most part of masses of nucleated protoplasm, 
and rarely possess a limiting membrane. They present many varia- 
tions in size and form ; as a rule, however, they preserve the same 
general characters in the same tumor. There are three principal 
varieties — the roundy the fusiform, and the myeloid cells. 

The round cells are many of them indistinguishable from lymph- 
cells or white blood-corpuscles. Others are somewhat larger and 
contain an indistinct nucleus with one or more bright nucleoli: these 
more closely resemble the cells of a granulation. 

The fusiform, or spindle-shaped cells, are the so-called " fibro-plastic 
cells" (Fig. 27). They are long narrow cells, terminating at each 

end in a fine prolongation. Some of them 
Fig. 27. ^^^^ j^^ broader, approaching the epithelial 

type ; others more or less stellate. They are 
sometimes slightly granular, and they enclose 
a long oval nucleus, with or without nucleoli. 
In' size they vary considerably. These cells 
represent a higher state of development than 
the round cells, resembling those met with in 
embryonic tissue which is in the process of form- 
ing mature connective tissue. (See Fig. 72 b.) 

CdU from a &pindte-celted mi_ 7 'J ^i • ii "L i 

Sarcoma X 200. "'■"^ myeloid, OT mother cells, are much larger 

than either of the preceding, and are analogous 
to the cells met with in the medulla of foetal bone. (See Fig. 33.) 
They are large irregular-shaped masses of nucleated protoplasm, for 
the most part more or less spherical, and often possessing numerous 
ofishoots. They are finely granular, and contain several round or 
roundly-oval nuclei, each with one or more bright nucleoli. The 
nuclei may be exceedingly numerous, one cell containing as many as 
thirty. Both the cells and nuclei vary considerably in size. 

An intercellular substance exists in all the sarcomata, although it 
is usually very small in quantity, the cells lying in nearly close ap- 
position. It may be perfectly fluid and homogeneous, or firmer and 
granular, or more or less fibrillated. Chemically it yields albumen, 
gelatin, or mucin. 

The blood-vessels are usually very numerous, and are either in 
direct contact with the cells, or separated from them by a little 
fibrillated tissue. Their distribution is very irregular, and their 
walls often consist of embryonic tissue similar to that of the growth 
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which they supply ; hence the frequency with which rupture and 
extravasation of blood take place. 

Development. — The sarcomata always originate from connective 
tissue— either from the subcutaneous, the submucous, or the subserous 
tissues, the fascice, the connective tissue of organs, the periosteum, or 
the medullary tissue of bones. Their growth may take place in two 
ways, by the multiplication of their own elements — central growth, 
and by the continuous invasion of their matrix — -peripheral growth. 
A peripheral growth is the great characteristic of the sarcomata; they 
usually increase by the continuous invasion of their connective-tissue 
matrix, so that no line of demarcation exists between the two. They 
frequently also invade other tissues, the elements of the growth ex- 
tending for some distance into the surrounding structures. This in- 
filtrating tendency of the sarcomata varies considerably in the differ- 
ent varieties, being much more marked in the round-celled than in 
the spindle-celled and myeloid growths. A purely central growth is 
less common. A sarcomatous tumor, however, often becomes en- 
capsuled and growth takes place within the capsule; but even in 
this case the capsule is sometimes merely that of the part within 
which the growth originates, as the periosteum, or the capsule of a 
lymphatic gland. 

Secondary Changes. — The most important of these is fatty 
degeneration. This always occurs to a greater or less extent in the 
older portions of the growth, causing softening, caseation, or the 
production of cyst-like cavities. It is frequently associated with 
destruction of the blood-vessels and hemorrhage: the latter may 
give rise to pigmentation, and the formation of sanguineous cysts. 
Calcification, ossification, and mucoid degeneration are less common. 
The occurrence of calcification, ossification, and pigmentation is 
influenced by the predisposition of the matrix from which the 
growth is produced: — thus calcification and ossification are more 
prone to occur in tumors originating in connection with bone, pig- 
mentation in those originating from the cutis or eyeball. 

Varieties. — Although all the sarcomata possess the same general 
characters, they present many histological and clinical differences 
which may serve as bases for their classification. The occurrence of 
various secondary changes — pigmentation, mucoid degeneration, and 
the formation of cysts, impart their respective characters to the 
growth ; hence melanotic-sarcoma and cystic-sarcoma have been de- 
scribed as distinct varieties. This is to a certain extent justifiable, 
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ioasmuch as sarcomata which have undergone these transformations, 
in many cases possess the property of reproducing the same char- 
acters when they occur secondarily in other parts. Then, again, as 
already stated, sarcomatous tumors are sometimes complex in their 
structure, and are associated with other tissues belonging to the con- 
nective-tissue group. A combination of sarcomata with fatty, car- 
til^inous, and osseous tissue, is thus not uncommonly met with 
(ckondrosareoma, osteo-eare-oma, Ac). This is owing to the em- 
bryonic tissue exhibiting a tendency to develop into the different 
varieties of connective tissue. (See " The New Formations.") The 
following histological classification, based upon the three different 
forms of cells already described, is perhaps the most convenient. It 
must, however, be borne in mind that all the varieties of cells may 
be found in the same tumor, although the majority are usually of 
the same type; hence, the majority will determine the class to which 
the growth belongs. 

Spindle-oelled Sarcoma. 

This, which includes the growths long known in this country as 
" fibro- plastic," " recurrent fibroid," &c., is the most common of all 
the sarcomata. It is more closely allied to the fibromata than are 
the other varieties of sarcoma, inasmuch as it consists of a tissue 
which must be regarded as ocoupy- 
ki '"S ^° intermediate place between 

fe / ^-^^^^^n ifWf embr)ODicandfulh-devclopedcon- 
T, - " iiective tissue It consists mamly 

\^j of '■pindle-shaped and fusiform 

celli, \arying considerably in size, 
and nearly in dose contact, there 
being very little intercellular sub- 
stance (Fig 28) The cells, which 
contain well-marked oval nuclei, 
are parallel to one another, and 
Uto b«n Bcparaw'by lEMng noihwihcirV ^'^ arranged in bundles which 

dnWuBl furmi *n apparoal to the righl-liiey pagg ya all dirCCtlODS thrOUgh the 
would be Ken in a Uiln net on of Iha tumor grOWth, HO that IH thoSC pOrtlOUS 

XJW (virchow) of the section in which the bun- 

dles of spindle-elementa have been cut transversely they present the 
appearance of round cells In some parts there may be partial fibril- 
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lation. The spindle-oelled sarcomata grow from the periosteum, the 
fasoise, and from connective tissue in other parts. They are usually 
fxilerably firm in consistence, and for the most part present, on sec- 
tion, a translucent somewhat fibrillated appearance. They are often 
«ncap9uled, much more frequently so than the round-celled growths, 
T)ut they are vety liable to extend by peripheral growth, and often 
infiltrate the surrounding structures. 

Melanotic Sarcoma. — This is a variety of sarcoma in which 
many of the cells contain granules of dark-colored pigment. By 
far the greater number of melanotic tumors are sarcomata, and most 
of the growths which were formerly described as " melanotic can- 
cers" belong in reality to this class of new formations. Not only 
are these melanotic tumors most frequently sarcomata, but the ma- 
jority of them consist mainly of spindle-shaped cells — hence they 
are described in the present section. 

The melanotic sarcomata originate principally in two situations — 
in the choroid coet of the eye, and in the superficial integuments. 




In both of these situations pigment is a normal constituent of the 
tissues, and this tendency of structures normally containing pigment 
to originate melanotic growths, is exceedingly characteristic. (See 
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" Pigmentary Degeneration.") These tumors usually consist of spin- 
dle-shaped cells, although in some cases the prevailing type of their 
elements is round or oval. (Fig. 29.) The pigment, which gives to 
them their distinctive characters, consists of granules of a brownish 
or dark sepia color, which are distributed within the cells. (Fig. 
29 c.) Frequently, only a very small proportion of the cells are 
pigmented, whilst in other tumors the pigmentation is much more 
universal ; in all cases, however, a large number of the elements will 
be found to be quite free from pigment. 

These melanotic tumors are amongst the most malignant of the 
sarcomatous growths. They reproduce themselves often very rapidly 
in distant tissues, and in doing so, although they almost invariably 
maintain their melanotic characters, the degree of the pigmentation of 
the secondary tumors varies considerably ; whilst many of them may 
be perfectly black in color, others may be much paler, and perhaps 
only partially streaked with pigment. The secondary growths may 
occur in almost every organ of the body — the liver, the spleen, the 
kidneys, the lungs, the heart, and also the lymphatic glands and sub- 
cutaneous tissue, may all be simultaneously involved. I have ob- 
served, that when occurring in internal organs, the pigmentation is 
not always limited to the secondary nodules, but that many of the 
cells proper to the organ itself are filled with granules of similar pig- 
ment, which is most abundant in those cells which are immediately ad- 
jacent to the new growth. This pigmentation of the cells of the organ 
often extends for some distance beyond the confines of the tumor. 

Osteoid Sarcoma. — This, which is often known as "osteoid 
cancer,'' is a variety of sarcoma (usually of spindle-celled sarcoma) in 
which the growth is either more or less calcified, or has partially be- 
come converted into true bone. As a primary growth it is met with 
almost exclusively in connection with bone — growing either from 
the periosteum or the medulla — although the osteoid characters are 
usually reproduced in the secondary tumors occurring in the lungs 
and in other parts. 

Simple calcification is much more common than true ossification. 
Here the growth merely becomes infiltrated with calcareous salts, 
which may be dissolved out with a little dilute hydrochloric acid, 
when the characteristic sarcomatous structure becomes revealed. In 
other cases this calcification is associated with the conversion of por- 
tions of the tumor into true, although usually imperfect, bone. When 
this has occurred, there will be seen amongst the spindle-shaped, 
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round, or myeloid elements, tracts of tissue consisting of broad bands 
of granular intercellular material, infiltrated witli calcareous salts, 
enclosing spaces which contain spintlle, oval, or round cells. (Fig, 
30.) This structure often much resembles cartilage. In other parts 
of the growth, where the clmnge is more advanced, may be seen 
lacunee and even canaliculi such as are found in true bone. 




In these osteoid growths it is most important to reo^nize the 
existence of the sarcomatous element ina,'>much as it is the presence 
or absence of this which determines the innocent or malignant nature 
of the growth. Osteoid sarcoma must be carefully distinguished 
from the simple osseous tumor. 
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£oand-celled Sarcoma. 

This is of softer consistence than the spindle-celled growths, and 
from its frequent resemblant* in physical characters to encephaloid, 
it is sometimes known as " medullary," " en- 
cephaloid," or "soft" sarcoma, Histol<^ica]ly, 
it is elementary embryonic tissue, consisting 
mainly of the round cells already described, 
embedded in a scanty, and usually soft, homo- 
geneous, or finely granular intercellular sub- 
stance. (Fig. 31.) The cells usually resemble 
those met with in the most elementary em- 
bryonic tissue ; less frequently, they are larger, ■nrcoma or iho Uver. x am, 
and contain large round or oval nuclei, with 

bright nucleoli. There is an almost complete absence of fusiform 
cells, and of the partial fibrillation which is so frequent in the more 
highly-developed spindle-celled variety. 
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The round-celled sarcomata are of a UDiforia soft brain-like consist- 
ence, somewhat translucent or opaque, and of a grayish or reddish- 
white color. On scraping the cut surface, they yiehl a juice which 
is rich in cells. They are exceedingly vascular, the vessels often 
being dilated and varicose, and, from their liability to rapture, they 
frequently give rise to ecchymoses and to the formation of sanguine- 
ous cysts. They grow from tlie cutis, the subcutaneous cellular tissue, 
the periusteum, the fasciffi, and from the connective tissue of organs. 
They extend rapidly by peripheral growth, infiltrate the surrounding 
structures, and reproduce themselves in internal oi^ns. From their 
clinical and physical characters, these tumors are very liable to be 
confounded with encephaloid cancer : — ^they are distinguished by the 
absence of an alveolar stroma, and by the uniformity in the character 
of their cells. 

Glioma. — This is a variety of round-celled sarcoma growing from 
the ncun^lia or connective tissue of nerve. It consists of very small 
round cells, embedded in an exceedingly scanty, homogeneous, gran- 
ular, or slightly Jibrillated intercellular substance. (Fig- 32 a.) Some 
of the cells may possess fine prolongations which, by communicating 
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with one another, form a somewhat reticulated structure. These 
tumors occur in the gray and white substance of the brain, in the. 
cranial nerves, and in the retina. In the retina they usually com- 
meuce as a minute nodule, which may gradually increase untJl it 
projects as a large fungating tumor from the orbit. They are not 
encapsuled, and although they may occasionally infiltrate the tissues 
in which they lie, and cause secondary growths in their immediate 
vicinity, they very rarely reproduce themselves in the lymphatic 
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glands or in internal oi^ne. They are liable to small hemorrliages 
into their structure, and sometimes become more or less caseous. 



Myeloid Sarcoma. 

This, which is the well-IcnowD myeloid tumor, in somewhat allied 
to the spindle-celled growths. It possesses, however, certain histo- 
logical peculiarities which probably depend upon the characters of the 
tissue from which it grows. Myeloid tumors nearly always occur in 
connection with bone, and frequently originate in the medullary 
cavity. They consist of the lai^, many -nucleated cells already de- 
scribed as " myeloid cells," — which resemble the cells of the medulla 
in a state of excessive nutritive activity — together with numerous 
fusiform cells like those met with in the spindle-celled varieties. 



n ^ 




There are also some smaller round and oval elements. The large 
myeloid cells, which give to these tumors their distinctive character, 
are usually much more numerous in those growths which originate 
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in the medullary cavity than in those which spring from the perios- 
teum. These various forms of cells are nearly in close contact, there 
being very little intercellular substance. (Fig. 33.) 

Myeloid tumors almost always grow in connection with bone, the 
heads of the long bones being their favorite seat. They are also 
very frequently met with springing from the periosteum of the upper 
and lower jaws, where they are usually known as epulis. When 
originating within the medullary cavity, the compact tissue of the 
bone becomes expanded over them, and they thus often communicate 
on palpation the peculiar sensation known to surgeons as " egg-shell 
crackling." These tumors are of firmer consistence than the other 
varieties of sarcoma ; many of them are firm and fleshy, others are 
softer, more resembling size-gelatin. They are not pulpy and gru- 
mous like the soft sarcomata, neither do they present the fasciculated 
appearance of the spindle-celled varieties. Their cut surface has an 
uniform succulent appearance, often mottled with patches of red. 
They are often encapsuled by the periosteal covering of the bone from 
which they grow. They are rare after middle life, and are the least 
malignant of all the sarcomata. 

Psaminoiiia. 

Allusion must here be made to a form of growth occasionally met 
with in the brain and its membranes which is known as psammoma. 
This growth, although having but little resemblance to the sarco- 
mata, is usually classified with this group of new . formations. Its 
characteristic feature is that it consists largely of calcareous particles. 
The calcareous particles are contained in the concentric bodies already 
described as the corpora amylacea, where they give rise to the so- 
called " brain-sand" : — hence the name of the growth. The calcified 
corpora amylacea associated with a varying quantity of a cellular 
and fibrillated tissue, and blood-vessels, make up the growth. 

Psammoma is usually met with growing from the membranes of 
the brain, or from the choroid plexus. In the latter situation it often 
contains numerous cysts. It is of no pathological importance except 
when of sufficiently large size to produce symptoms from pressure. 
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Clinical Characters of the Sarcomata. 

The sarcomata occur most frequently in early and middle life, and, 
next to the cancers, they are the most malignant of the new forma- 
tions. They are especially characterized by their great tendency to 
extend locally and to infiltrate the surrounding structures, so that 
they are exceedingly prone to recur in loco after removal. They 
comparatively rarely infect the lymphatic glands, and in this respect 
present a marked contrast to the cancers. They are also very liable 
to become generally disseminated, although this is not usual in the 
earlier stages of the disease. The secondary growths occur most fre- 
quently in the lungs. The dissemination is effected by means of the 
blood, and this is owing to the thinness of the walls of their blood- 
vessels and to the immediate contact of these with the cells of the 
growth — conditions most favorable to the entrance of the cellular 
elements into the circulation. The dissemination of the sarcomata 
is, on this account, sometimes more rapid than that of the cancers. 
In the latter, extension in the early stage takes place principally by 
the lymphatics, and dissemination by the blood only occurs in the 
later stages of the disease. The secondary sarcomata usually resemble 
the primary one, but in exceptional cases the several varieties may 
replace one another. 

These malignant properties are possessed by the different varieties 
of sarcoma in very different degrees. As a rule, the softer and more 
vascular the tumor, and the less its tendency to form a fully-developed 
tissue, the greater is its malignancy. The soft, round-celled varieties 
are thus usually much more malignant than the firmer spindle-celled 
growths. Their infiltrating powers are much greater, they sometimes 
infect the lymphatic glands (which is exceedingly rare in the spindle- 
celled growths), and they tend to reproduce themselv^es very rapidly 
in internal organs. This is probably partly owing to the small round 
cells being endowed with greater powers of spontaneous movement 
than the spindle-shaped and larger cells; hence they more readily 
make their way amongst the tissues and into the blood-vessels. 
Amongst the spindle-celled tumors the degree of malignancy varies 
considerably. Many of them after removal never recur, whilst others 
recur locally several times after operation, and ultimately reproduce 
themselves in distant parts. As a rule, largeness of the spindle 
elements and the existence in many of them of more than one 
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nucleus, is an evidence of special malignancy. Then, again, the 
presence of a distinct capsule limiting the growth must be taken into 
account in judging of the degree of its malignancy. The myeloid 
growths are the least malignant ; they may however also, in excep- 
tional cases, give rise to secondary growths in internal organs. 



CHAPTER XIV. 



THE FIBROMATA. 



The fibromata, fibrous, or connective-tissue tumors, are tumors 
consisting of fibrous tissue. 

Structure. — In structure the fibromata present the same varia- 
tions as those met with in fibrous tissue. Some of them are com- 
posed of firm, dense, fibrous tissue, such as constitutes tendons; 
others are laxer and less fibrous in consistence, more resembling the 
connective tissue of the cutis. The fibres, which constitute the chief 
pail; of the growth, are closely interlaced, and are distributed without 
any definite arrangement, or grouped in bundles of various sizes: 
they are frequently arranged concentrically around the blood-vessels. 
The cells, or, as they are usually called, the connective-tissue cor- 
puscles, are very few in number. They are usually most abundant 
around the blood-vessels; in other parts of the growth they are 
smaller and often only become visible after the addition of dilute 
acetic acid (Fig. 34). They are minute, spindle-shaped, fusiform, or 
stellate bodies, the latter having processes of varying length which 
communicate with similar processes from neighboring cells. They 
contain in some cases an oval nucleus. The size and number of these 
cells vary with the rapidity of growth — ^the slower the growth the 
more fibrous the tissue, and the smaller and less numerous are the 
cells. 

The fibromata usually contain but very few blood-vessels. In some 
cases, however, these are more numerous, and form a cavernous net- 
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work the walla of which are firmly united to the tissue of thft 
tumor so that when divided or ruptured the> are unable to retract. 
In such cases injury to the tumor is often followed by profuse 
hemorrh^e 

De\ elopment — The fibromata always originate from connect ve 
tissue either from the cutis or subcutaneous connective tissue from 
the aubmuooue or subserous tissue from fasciie the penoeteum the 




neurilemma, or from the connective tissue of organs. In the earliest 
stages of their growth they consist of embryonic tissue, the cells 
being very numerous, and the intercellular substance soft and amor- 
phous (see " Development of New Formations"). The latter, how- 
ever, subsequently fibriilates, the ceils diminish in number, many of 
them become spindle-shaped, and the embryonic becomes fully de- 
veloped connective tissue. The slower the process of development, 
the less marked are these embryonic characters. The fibromata are 
almost always limited by a fibrous capsule, which separates them from 
the surrounding structures. Their growth is slow and central, taking 
place within the capsule. 

Secondary Changes. — Of these, partial mucoid softieuing and 
calcification are the most common. Ulceration also sometimes occura 
in those growths which are situated in the submucous tissue. 

Varieties. — Fibrous tumors present some variations in their 
characters, which depend for the most part u[K)n the tissues from 
which they grow. Those growing from the cutis are softer and less 
dense in consistence than those met with in many other situations ; 
they usually also have papillfe on their surface. These growths from 
the cutis are by no means uncommon, and may form enormous tumors. 
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They are frequently multiple, and in their growth often become 
pedunculated. They commonly occur in middle or advanced life. 

Another variety of fibrous tumor grows in connection with nerves, 
and is often described as neuroma. True neuromata, however — i.e., 
new formations of nerve-tissue — are amongst the rarest forms of new 
formations. These fibrous growths most frequently occur in connec- 
tion with the superficial nerves. They grow from the neurilemma, 
and as they increase in size the nerve-fibres become expanded over 
them, so that they often cause considerable pain — hence the term 
" painful subcutaneous tubercle'^ which is sometimes applied to them. 

The fibroid tumors of the uterus, which are often described as 
fibrous tumors, appear in most cases to be overgrowths of the in- 
voluntary muscular tissue of the organ. They will therefore be 
considered with the muscular tumors. (See " Myoma.") 

Physical, Characters, &c. — Fibrous tumors are usually more 
or less spherical or oval in shape, and are frequently lobulated on 
the surface. Their consistence varies : — they may be exceedingly 
firm, dense, and fibrous, or softer and more succulent. On section, 
they usually present a grayish-white basis substance, intersected with 
opaque white glistening fibres. They are generally single, except 
when growing from the neurilemma or cutis, in which situations 
they are frequently multiple. 

Clinical. Characters. — Clinically the fibromata are perfectly 
innocent, and have little or no tendency to recur locally after removal. 
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CHAPTER XV. 



THE MYXOMATA. 



The myxomata are tumors consisting of mucous tissue. Mucous 
tissue is a translucent and succulent connective tissue, the intercellular 
substance of which yields mucin. Physiologically this tissue is met 
with in two forms, and in two situations : — one — in the vitreous body 
of the eye, in which the cells are roundish and isolated ; the other — 
in the umbilical cord, in which the cells are fusiform or stellate and 
give off fine trabeculie which anastomose with one another. In both, 
the intercellular substance is homogeneous and yields mucin. The 
connective tissues in their embryonic condition, as already stated 
when describing "mucoid degeneration," possess an intercellular 
substance, containing large quantities of mucin. This is especially 
the case with the tissue which subsequently becomes adipose. New 
formations may undergo a mucoid change, and thus closely resemble 
in their physical and chemical char- 
acters the myxomata. A myxoma, ^^°- ^^ 
however, is a growth which consists 
of mucous tissue. The myxomata 
are thus very closely allied to the 
sarcomata, and by many are included 
in the same class of new forma- 
tions. 

Stbccture. — The cells present the 
two varieties met with in the physio- 
logical tissues. The majority are an- 
gular and stellate, with long anasto- 
mosing prolongations and trabeculte. 
(Fig. 35.) Others are isolated, and 
fusiform, oval, or spherical in shape. 
They usually possess one, in some cast 
contour is very indistinct, owing to the refracting nature of the in- 
tercellular sulffitance. The latter is very abundant, perfectly homo- 
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s two distinct nuclei. 



Their 
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geneous, of a soft gelatiniform viscid consistence, and yields large 
quantities of mucin ; amongst it are a varying number of amoeboid 
cells. The blood-vessels, which are not numerous, are readily visible 
and easily isolated. A few elastic fibres are sometimes seen between 
the cells. 

Development. — The myxomata always originate from one of the 
connective tissues. Adipose tissue is their most favorite seat — either 
the subcutaneous, the submucous, or the inter-muscular adipose tissue. 
They also grow from the medullary tissue of bone, the connective 
tissue of organs, from the connective tissue of the brain and spinal 
cord and from the sheaths of nerves. They are usually separated 
from the surrounding structures by a very thin fibrous capsule, fine 
prolongations from which divide the growth into lobules of various 
sizes. In exceptional cases they may increase by the continuous in- 
vasion of their matrix. Their growth is usually slow, but they may 
attain an enormous size. 

Secondary Changes. — Of these the most common is rupture of 
the capillaries, hemorrhage, and the formation of sanguineous cysts ; 
this, however, is less frequent than in the sarcomata. The cells them- 
selves may undergo mucoid or fatty degeneration, and thus be 
destroyed; this is usually accompanied by liquefaction of the inter- 
cellular substance. 

Varieties. — The varieties of myxoma depend principally upon 
its combination with other growths. The most common is a combi- 
nation with lipoma — adipose tissue being the tissue from which it 
most frequently originates. Combinations with sarcoma and enchon- 
droma are also frequently met with. 

Physical, Characters, &c. — The myxomata are of a peculiar 
soft gelatiniform consistence, and of a pale grayish or reddish-white 
color. Their cut surface yields a tenacious mucilaginous liquid, in 
which may be seen the cellular elements of the growth. They are 
most frequently met with in the later periods of life. Their most 
common seats are those of adipose and nervous tissue. Growing 
from the sheaths of nerves, they constitute one variety of so-called 
neuroma. They may also grow from the placenta, constituting the 
"uterine hydatids." When situated in superficial parts they may 
become pedunculated. In the submucous tissue of the nose, they 
constitute one form of nasal polypus. 

Clinical Characters. — Clinically the myxomata are for the 
most part benign growths. If completely removed they rarely recur. 
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Soinetimes, however, they exhibit malignant characters, and recur 
locally after removal. They probably never reproduce themselves 
in internal organs. 



CHAPTER XVI. 

THE LIPOMATA, 



A GENERAL new formation of adipose tissue constituting obesity 
has already been described under "fatty infiltration." A localized 
and circumscribed formation constitutes a lipoma or fatty tumor. 

Structure. — The lipomata resemble in their structure adipose 
tissue. (Fig. 36.) They consist of cells containing fat, and a vari- 
able quantity of common connective tissue. 
The cells, like those of adipose tissue, Fio- 36- 

though usually somewhat larger, are more 
or less round or polygonal in shape, and 
are distended with fluid fat. The nucleus 
and protoplasm are so compressed against 
the cell-wall by the fluid contents, that 
although their existence may often be de- 
monstrated by treatment with reagents, 
they are usually only readily visible when 
the cell is atrophied and contains less fat. 
(See Fig, 3 a.) The connective tissue, 
which varies in amount, usually unites the cells in masses or lobules 
of various sizes, and also in most cases forms a thin capsule around 
the tumor. Blood-vessels are distributeil in the fibrous sepia, 

Development. — The li|)omata grow from connective tissue. Adi- 
pose tissue, it must be remembered, is merely connective tissue con- 
taining numerous cells wliich are infiltrated with fat; and its growth 
consists either in the infiltration of more of these cells, or in a pro- 
liferation of the cells, and an accumulation of fat in those newly 
developed. A lipoma in the same ^vay originates by a localized 
proliferation of cells, which as they are produced become infiltrated 
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with fat. The growth of these tumors is always very slow, and they 
are usually encapsuled by a layer of fibrous tissue. 

Secondary Changes. — Secondary changes in the lipomata are 
not common ; their fibrous septa may, however, become calcified, or 
even ossified, and the fatty tissue undergo a process of liquefaction. 
Softening may also occur from a mucoid change. Sometimes they 
become the seat of an inflammatory process ; then, when situated in 
the subcutaneous tissue, the skin over them becomes adherent and 
ulcerates, and a f ungating mass is the result. 

Physical Characters, &c. — The situation of the lipomata is 
almost co-extensive with that of adipose and connective tissue. They 
occur most frequently, however, in those parte in which fat is nor- 
mally met with, as in the subcutaneous tissue and the inter-muscular 
septa. They are also occasionally developed in the subsynovial and 
subserous tissues, in the submucous tissue of the stomach and intes- 
tines, and even in internal organs. They sometimes attain an enor- 
mous size. They are lobulated, and are usually surrounded by a 
fibrous capsule which separates them from the adjacent structures. 
On section they present the ordinary appearance of adipose tissue. 
Their consistence varies with the amount of fibrous tissue which they 
contain. They are usually single, though not unfrequently multiple. 
In their growth they sometimes become pedunculated. 

Clinical Characters. — Clinically the lipomata are perfectly 
innocent. 



CHAPTER XVII. 



THE ENCHONDROMATA. 



The Enchondromata are tumors histologically resembling car- 
tilage. 

Structure. — Like cartilage, they consist of cells and an inter- 
cellular substance, which present all the variations observed in the 
normal tissue. The intercellular substance may be hyaline, faintly 
or distinctly fibrous, or mucoid. When fibrous, the fibres may be 
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arranged like those of fibro-cartilage, or more or less concentrically 
around the cells as in the reticular cartilages of the ear and larynx. 
(Fig. 37.) The cells may be very numerous, or 
few in proportion to the matrix. They are 
round, oval, spindle-shaped, or stellate. In the x?. ^j^W r;^ 
hyaline forms they are usually large and round ^^\^yr^ -^jf 
or oval; in the fibrous forms they are often y'p^ '^^ v^';%^ 
smaller and even somewhat spindle-shaped, "^ ^^ 

more resembling those of connective tissue; FibroM Enchmdroma. 
and in the rarer mucoid forms, they are more 
commonly stellate and branched, like those of the umbilical cord. 
They are either single or arranged in groups, and are usually sur- 
rounded by a capsule, though this is often very indistinct. They 
enclose one or more nuclei and slightly granular contents; sometimes 
a cell-wall cannot be distinguished. In addition to the intercellular 
substance, the growth is usually divided into several lobes, by bands 
of fibrous tissue in which are contained the blood-vessels. These 
lobes are often very distinct, so that the growth appears to be made 
up of several separate tumors. The fibrous tissue in most cases also 
encapsules the growth and separates it from the surrounding structures. 

Development. — The enchondromata most frequently originate 
from bone and common connective tissue, very rarely from cartilage. 
Cartilage itself, and especially fibrous cartilage, is very closely allied 
to common connective tissue. It grows from the deeper layers of the 
perichondrium, which proliferate and form an embryonic tissue ; the 
young cells become cartilage-cells, and these probably form the 
matrix, which is either homogeneous or fibrillated, constituting in 
the one case hyaline, and in the other fibrous cartilage. The develop- 
ment of enchondroma from connective tissue is precisely similar to 
the physiological progress. 

In the development of enchondroma from osseous tissue, the me- 
dulla is the source of the new growth. This proliferates, the osseous 
trabeculse are absorbed, the neighboring medullary spaces open one 
into the other, and in this manner a large medullary cavity is pro- 
duced. In the centre of this, the young cells first formed enlarge 
and become separated by a homogeneous, or, less frequently, slightly 
fibrillated intercellular substance, and thus is produced a mass of car- 
tilage in the centre of the medullary tissue. This gradually increases 
till ultimately a layer of fibrous tissue is formed around it, and its 
further growth takes place from the tissue of its capsule. 
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Lastly, cartilaginous growths may originate from cartilage itself. 
These are sometimes seen on the surface of the articular cartilages, 
in the larynx and trachea, and on the costal and intervertebral car- 
tilages. They are simply local outgrowths from pre-existing carti- 
lage. They rarely attain a large size, and in structure and physical 
characters more closely resemble normal cartilage than the other 
forms of enchondroma. They are usually described as enchondroses^ 
and must be distinjguished from the other forms of cartilaginous 
tumor. 

Secondary Changes. — Of these, calcification is much the most 
common. It affects different parts of the growth, commencing in the 
capsules, and then involving the intercellular substance. Ossification 
also occasionally occurs ; it commences at separate centres, and spiculse 
of bone are formed which traverse the tumor in various directions. 
Fatty degeneration and mucoid softening are common changes, and 
may lead to the formation of large softened masses which present the 
appearance of cysts. In rare cases the skin covering the tumor ulcer- 
ates, and a fungating mass protrudes. 

Varieties. — The varieties of enchondroma depend mainly upon 
the nature of the intercellular substance. There are thus hyaline, 
fibrous, and mucoid enchondromata ; these, however, are usually 
combined in various degrees in the same tumor. As a rule, those 
originating from the medulla of bone are of the hyaline and mucoid 
class, whilst those originating from connective tissue in other situa- 
tions are more frequently fibrous. The rapidly growing fibrous 
forms approach very closely the confines of the sarcomata, the mu- 
coid forms the confines of the myxomata ; and these two kinds of 
growth are often associated in the same tumor. 

A variety of enchondroma has been described under the name of 
osteo-chondroma, which in structure more closely resembles bone than 
cartilage. It consists of a tissue similar to that met with between 
the periosteum and bone in rickets, which from its resemblance to 
osseous has been called osteoid tissue. This tissue only requires cal- 
cifying to become true bone. Like bone, it is made up of trabeculse 
and medullary spaces, but the trabeculse, instead of bone-corpuscles 
and lamellae, consist of small angular cells without a capsule, situated 
in an obscurely fibrillated matrix, which in part is calcified. The 
medullary spaces contain a fibrous stroma and many blood-vessels. 
The osteo-chondroi^ata, although consisting mainly of this osteoid 
tissue, contain also a small proportion of cartilage. They originate 
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beneath the periosteum, their common seat being the ends of the 
long bones. Their growth is very rapid, and they often attain an 
enormous size. They are much more freely supplied with blood- 
vessels than the ordinary enchondromata, and hence they are much 
less frequently the seats of retrogressive changes. They are especially 
prone to become ossified and converted into true bone. 

Physical Characters, &c. — The enchondromata occur most 
frequently in early life. About three-fourths of them are met with 
in the osseous system, where they grow either from the medulla or 
from the periosteum : their favorite seat is the extremities of the 
fingers and toes. The remaining fourth occur most frequently in the 
parotid gland and in the testicle. They occasionally grow in the sub- 
cutaneous cellular tissue of the mamma, and in the lungs. They are 
usually single, except when occurring on the fingers and toes, in which 
situations they are more frequently multiple. They consist of a single 
tumor, or of several smaller tumors held together by fibrous tissue. 
Their consistence is softer than that of cartilage; sometimes it ap- 
proaches that of a soft jelly. Their growth is usually slow, though 
in the softer forms and in those growing in the medulla of bone it is 
often very rapid. They may attain an enormous size. 

Clinical Characters. — The enchondromata must for the most 
part be regarded as innocent growths. Those homologous forms 
which originate from cartilage, and have been called " enchondroses,'' 
differ in all respects from the heterologous, and never exhibit malig- 
nant characters. The more heterologous forms originating from 
connective tissue and bone are usually encapsuled, and in most 
cases produce merely local effects, although these, from the parts 
involved and the rapidity of growth, are often very injurious. The 
softer forms, however, and especially those which occur in the me- 
dulla of bone, occasionally exhibit malignant characters. These grow 
the most rapidly, and are sometimes not limited by a fibrous capsule; 
they may therefore recur locally after removal. In very rare cases 
they have also infected the lymphatic glands, and recurred in the 
lungs. 

In speaking of the malignancy of the enchondromata, it must be 
borne in mind that these cartilaginous growths are sometimes asso- 
ciated with sarcoma ; so that whilst it must be admitted that pure 
enchondromata are in exceptional cases malignant, the malignant 
properties ascribed to these growths are probably often due to the 
combination with sarcomatous elements. 
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CHAPTER XVIII. 



THE OSTEOMATA. 



The Osteomata, or osseous tumors, are tumors consisting of osseous 
tissue. A new formation of bone occurs under various circumstances. 
Irritative conditions of the bone and periosteum are often attended 
by a large formation of new bone. This is seen after fractures, in 
which there is not only a formation of bone from the bone itself, but 
also from the periosteum and adjacent fibrous structures ("perma- 
nent" and "provisional callus"). Chronic inflammation of the peri- 
osteum is also frequently followed by thickening of the bone beneath 
it. These, however, are inflammatory formations, and have pot an 
independent growth like the osseous tumors. 

Structure. — Osseous tumors resemble in structure normal bone. 
There are three histological varieties : — 

1. The Ebumated Osteomata. — These consist of dense, compact, 
osseous tissue. The lamellae are arranged concentrically and parallel 
to the surface of the tumor. There is a complete absence both of 
blood-vessels and of cancellous tissue. 

2. The Compact Osteomata. — ^These are formed of a tissue similar 
to that of the compact tissue of the long bones ; diflering only in the 
arrangement of the Haversian canals and canaliculi, which is less 
regular than in normal bone. 

3. ITie Cancellovbs Osteomata, — These consist of cancellous osseous 
tissue, which is usually surrounded by a thin layer of denser bone. 
The medullary spaces may contain embryonic tissue, a fibrillated 
tissue, or fat. 

Development. — Osseous tumors originate from bone or its peri- 
osteum, from cartilage, and from connective tissue apart from bone. 

Varieties. — The osteomata are divisible into two classes, accord- 
ing to their seat — the homologous osteomata, or exostoses^ and the 
heterologous osteomata, or osteophytes. 

The homologous osteomata^ or exostoses^ are outgrowths from pre- 
existing bone, growing either from the periosteum, from the articular 
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cartilage, or from the medulla. Those growing from the periosteum 
occur most frequently on the external and internal surfaces of the 
skull : the orbit is an especially favorite seat, and here they are often 
dense and eburnated. They are also common on the upper and lower 
jaws, and in this situation they may grow from the dental periosteum. 
There is usually a line of demarcation between them and the sub- 
jacent bone, the new tissue of the tumor being distinct from the com- 
pact tissue of the bone. The periosteum from which they grow 
covers them, and is continuous with that of the old bone. 

The exostoses growing from the articular cartilages occur at the 
ends of the long bones. In structure they are much more cancellous 
than the periosteal growths, and their outline is less regular. The 
medullary exostoses— or, more properly, enostoses — ^are the least fre- 
quent : they originate in the medullary tissue. 

The heterologous osteomata, or osteophytes^ originate apart from bone, 
growing from the connective tissue or from cartilage. They are 
especially liable to occur in tissues in the neighborhood of bone which 
are the seat of a chronic inflammatory process, and they must in most 
cases be regarded rather as inflammatory formations than as tumors. 
Such formations of bone are sometimes met with in the neighborhood 
of diseased joints and of diseased bone in other situations, in tendons, 
in the cartilages of the larynx in chronic laryngitis, in the costal car- 
tilages, in the bronchi, in muscle, in the arachnoid and pia mater, 
and even very occasionally in the lungs and brain. They must be 
distinguished from calcareous deposits, in which there is no new 
formation. (See "Calcareous Degeneration.") 

Clinical Characters. — The osteomata are perfectly innocent 
tumors. Their growth is very slow. They rarely attain a large 
size. They are often hereditary and multiple, in which case they 
usually occur in early life. Those osseous growths which sometimes 
exhibit malignant characters are sarcomata or cancers which have 
undergone partial ossification. From these, true osteomata must be 
carefully distinguished. (See "Osteoid Sarcoma" and "Osteoid 
Cancer.") 
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CHAPTER XIX. 



THE LYMPHOMATA. 



The Lymphomata are new formations consisting of lymphatic, 
or, as it is sometimes called, adenoid tissue (the "adenoid tissue of 
His'^). Lymphatic tissue is the tissue composing the follicles of the 
lymphatic glands and the Malpighian corpuscles of the spleen, and 
existing in many other parts belonging to the lymphatic system. 
This tissue is now known to have a much more general distribution 
than was formerly supposed ; it not only constitutes the follicles of 
the lymphatic glands and the Malpighian corpuscles of the spleen, 
but also Peyer's glands and the solitary glands of the intestine, the 
follicles of the pharynx and tonsils, the thymus gland, and the 
trachoma glands of the conjunctival Recently it has also been found 
to exist in many other situations, as around the blood-vessels of the 
pia mater and of other parts, in the neighborhood of the smallest 
bronchi, in the pleura immediately beneath its endothelium, in the 
peritoneum, in the mucous membrane of the alimentary canal, and in 
the medulla of bone. 

Structure. — Lymphatic tiasue, wherever it exists, possesses the 
same general structure, and the follicle of a lymphatic gland may be 
taken as the type not only of the physiological tissue, but also of the 
pathological growths. 

This tissue consists essentially of a reticulum of branched cells, 
within the meshes of which are contained lymphatic elements — the 
so-called lymph-corpuscles. The reticulum is made up of very fine 
fibrils which form a close network, the meshes of which are only 
sufficiently large to enclose a few, or even a single corpuscle, in each. 
The fibrils usually present a more or less homogeneous appearance, 
and nuclei are to be distinguished at the angles of the network (Fig. 
38). The lymphatic cells, or lymph-corpuscles, which constitute the 
greater part of the tissue, can in most cases be readily removed from 
the' meshes of the reticulum by the agitation of thin sections in water. 
They are identical in their characters with the white cells of the blood. 
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and like these are contractile, and possess the power of spontaneous 
movement. As usually se^n after death, they are splieroidal, pale, 




semi-transparent bodies, varying considerably in size, and also pre- 
senting slight differences in their structure. Some are granular and 
appear to possess no nucleus ; in others, a distinct, simple, or com- 
pound nucleus is visible, which is usually also granular; others 
again are much larger and contain two or even three nuclei. 

The histological characters of the lymphomata, however, vary 
considerably according to the age of the growth and the rapidity of 
its development. In the earlier stages of development, and when 
growth is taking place very rapidly, the proportion of lymph-cor- 
puscles is great, and many of these are much larger than those 
normally met with in lymphatic glands, containing two, or even 
several, nuclei (myeloid or giant cells). (Fig. 39.) In a more 
advanced stage, and also in all tumors in which the process of de- 
velopment has been slow, the proportion of 
lymph-corpuscles is smaller, and the reticulum . ' 

constitutesamoreprorainent part of the growth, ^g© ^^ 

The lai^r cell-forms also are almost entirely © '=> @^ 

wanting ; and the reticulum, instead of being '^"' ■''™" " ^i/'-p'""'' 

= ' . ' in Grmnh in U>c Liver. Thou 

exceedingly delicate, is much coarser, and forms to tiio ion mib oie ordinal? 
a network of broad homogeneous or slightly 'i'"p''-''"'p''"'''8s which oon- 

"= _ . Hlitnled the ere«t*r l«rt of 

fibrillated bands. As the reticulum increases, ihe growth. To iho n^ht 
the lymph- corpuscles gradually diminish in *"o3*d''li'^!ntr'^xm 
number and become arranged in smaller groups 
within its meshes. (See Fig. 79.) These variations in the propor- 
tion of corpuscles and stroma are precisely analogous to those met 
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with in lymphatic glands as the result of acute and chronic inflamma- 
tion. (See " Inflammation of Lymphatic Structures/') 

Development. — The lymphomata originate for the most part 
from lymphatic tissue, being simply overgrowths of pre-existing 
lymphatic structures. At the same time it is probable that the new 
elements are in some cases partly derived from migrated blood-cor- 
puscles, which multiply subsequently to their escape from the vessels. 
(See "Leukaemia.") These growths are therefore usually homologous. 
They may, however, be heterologous, either owing to the new tissue 
extending considerably beyond the confines of the old, or to its 
growth in situations where it is normally almost entirely wanting. 
This latter condition obtains in Hodgkin's disease, and in certain 
forms of lymphoma which are malignant. 

Secondary Changes. — The lymphomata do not undergo marked 
retrograde changes. There is no fatty degeneration, caseation, or 
softening, such as occurs in scrofulous glands. 

Physical Characters, &c. — The physical characters of the 
lymphomata vary according to the rapidity of their growth. The 
rapidly growing forms, in which the cellular elements are so numer- 
ous, are of a grayish-white color and soft brain-like consistence, 
much resembling encephaloid cancer. These often attain an enor- 
mous size, and infiltrate the neighboring structures. They have been 
called by Virchow lymphosarcoma. Those which are more slowly 
developed, and in which the reticulum constitutes the greater portion 
of the growth, are much harder in consistence, sometimes being 
almost cartilaginous. These harder growths rarely attain a large 
size. 

Clinical Characters. — Clinically, the lymphomata are, for the 
most part, perfectly innocent tumors. They originate most frequently 
in the lymphatic glands, the gland undergoing a continuous increase 
in size. Sometimes the enlargement of the glands appears in the 
first place to be of an inflammatory nature, and to result from some 
irritation, but upon this being removed the glands, instead of sub- 
aiding, continue to increase. In most cases, however, no such source 
of irritation is discoverable. The glands which are especially prone 
to this disease are the cervical, the submaxillary, the axillary, the 
inguinal, the bronchial and mediastinal,, and the abdominal glands. 
Usually only a single gland or a single group of glands is affected ; 
sometimes, however, the growth is more general. As the glands 
enlarge, they gradually unite, so that ultimately they may form very 
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large lobulated tumors. The lymphatic structures in the intestine 
may in the same way become enlarged, and project so as to form 
polypi. The enlargement of the spleen in ague is also probably of 
the same nature. The lymphomata occasionally, however, exhibit 
malignant properties. This is esi^ecially the case in those richly 
cellular, soft, rapidly growing forms which are sometimes met with. 
Such growths may infiltrate the surrounding structures even more 
rapidly than the most infective cancer, although they rarely infect 
distant parts. They are sometimes met with in the cervical glands, 
but more frequently in the mediastinum, where they invade one or 
both lungs, and constitute the most common form of mediastinal 
tumor (" Thoracic Cancer"). 

In the condition known as " Hodgkin's Disease," and in Leukse- 
mia, these lymphomatous growths are met with in various parts of 
the body. 

Hodgkin's Disease. 

This disease is characterized by the enlargement of the lymphatic 
glands in various parts of the body, together with the development 
of lymphatic growths in internal organs, especially in the spleen and 
liver. The new growths are often known as lymphadenoma. They 
are precisely similar histologically to lymphoma. 
. The disease was formerly described by Hodgkin, Bright, Wilks, 
and Trousseau, and was called, after the first-named of these ob- 
servers, "Hodgkin's Disease." Trousseau designated it "Ad6nie." 
It is also known as " Anaemia Lymphatica." Recently its character- 
istics have been more fully determined by MM. Cornil and Ranvier, 
and by Drs. Murchison^ and Sanderson, to whose descriptions the 
reader is referred for more complete information respecting it. 

Histologically, the new growths are precisely similar to those of 
leuksemia. The disease differs essentially, however, from leukaemia 
in this respect, that the new formation of lymphatic tissue is not 
associated with any notable increase in the number of the white cor- 
puscles in the blood. 

The lymphatic glands are usually the earliest seats of the new 
growth, and here it differs in no respect histologically from the lym- 
phomata. At first it may be limited to a single group of glands ; 
subsequently, however, the process becomes more general, and the 

1 "Trans. Path. Soc. Lond.," vols. xx. and xxi. 
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glands throughout the whole body may be more or less involved. 
The glands as they increase in size gradually become confluent so as 
to form large lobulated tumors, and the new growth, which takes 
place in the earlier stages within their capsules, often ultimately 
extends so as to infiltrate the surrounding structures. 

This new growth of lymphatic tissue, which commences in and 
often extends beyond the confines of the lymphatic glands, is ulti- 
mately followed by the formation of lymphatic growths in various 
internal organs, but more especially in the spleen and liver. In the 
spleen, the Malpighian corpuscles become enlarged and form grayish- 
white nodules and masses. The kidneys, lungs, stomach, muscle, 
bones, and subcutaneous tissue may all become involved, the new 
growths occurring either as nodules of various sizes scattered through 
the organs, or in a more infiltrated form, like many of those met 
with in leukaemia. 

In their physical characters the new growths vary. They are 
sometimes of a grayish-white color and of a soft brain-like consist- 
ence, yielding a milky juice which is rich in cellular elements precisely 
resembling leucocytes. In other cases they are much firmer in con- 
sistence, and they may be as hard as an indurated lymphatic gland. 
These diiferences depend upon the relative proportions of the cells 
and stroma. They have but little tendency to undergo retrogressive 
changes. 

Lenksemia. 

This disease, like Hodgkin^s disease, is characterized by the devel- 
opment of lymphomatous tissue in various organs, but especially in 
the spleen. The growth of this new tissue, however, is associated 
with a large increase in the number of the white corpuscles in the 
blood. It is this alteration in the blood which gives leukaemia its 
distinctive characters — hence its name. The disease will be con- 
sidered subsequently, when treating of " Diseases of the Blood." 
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CHAPTER XX. 



THE PAPILLOMATA. 



The Papillomata are new formations resembling in structure ordi- 
nary papillee, and like these they groiv from cutaneous, mucous, or 
serous surfaces. 

Structuke. — They consist of a basis of, often richly cellular, con- 
nective tissue, supporting blood-vessels, which terminate in a capillary 
network or in a single capillary loop, the whole being enveloped in a 
covering of epithelium (Fig. 40). The epithelial covering varies in 




character in diiferent growths. In those of the skin, it is often very 
abundant, and the superficial layers are hard and stratified, forming 
a dense firm covering. In those originating from mucous surfaces, 
the epithelium forms a thinner investment, and is of a much softer 
consistence; whilst in those growing from serous membranes it often 
constitutes only a single layer. 
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The growth may be simple, consisting merely of enlarged papillae, 
as in a common wart ; or it may be more complex, the papillae being 
very numerous, and giving off secondary and tertiary offsets. If the 
investing epithelium be very abundant, it may so enclose the whole 
mass as to give to it a more or less regular outline. More commonly, 
however, this is not the case, and the epithelium not being sufiBcient 
to fill up the spaces between tlie papillae, the growth presents a 
branched, villous, or cauliflower appearance. The blood-vessels are 
often very numerous, and are sometimes dilated and tortuous. 

Development. — ^The papillomata always originate from the skin, 
from mucous or from serous membranes. They most frequently 
grow from pre-existing papillae; sometimes, however, they occur 
where no papillae exist, springing directly from the . sub-epithelial 
connective tissue : — this is the case in the stomach and larynx. Their 
growth is usually slow. The individual tumors rarely attain a very 
large size, the larger forms being for the most part constituted of 
several smaller growths. 

Secondary Changes. — Of these, ulceration and hemorrhage are 
the most frequent. They occur especially in those growths which 
originate from mucous surfaces. The hemorrhage is often very 
abundant, and may even endanger life. This is not unfrequently 
the case in the papillary growths of the bladder and intestine. 

Varieties. — The varieties of papillary tumors depend principally 
upon their seat. Those growing from the skin include warts and 
horny growths. Warts are firm, have a dense epithelial covering, and 
are less prone to ulceration and hemorrhage than those growing upon 
other parts. Horny growths appear usually to originate in the se- 
baceous follicles by a continuous proliferation of their epithelium. 
The epithelium, together with the sebaceous secretion, forms a pro- 
jecting horn, which increases by growth at its base. Such formations 
hardly come within the definition of papilloma. Larger and more 
vascular papillary tumors may, however, occur on cutaneous surfaces: 
— such are the condylomata and venereal warts met with around the 
anus and upon the external male and female genital organs as the 
result of irritating secretions. 

The papillomata of mucous membranes are softer and more vas- 
cular than the preceding, they have a less dense epithelial covering, 
and are more prone to ulceration and hemorrhage. Many of them 
come within the category of mucous polypi. They are met with on 
the tongue, in the larynx and nose, on the gastro-intestinal mucous 
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membrane, on the cervix uteri, and in the bladder. In the bladder 
and intestine they are often exceedingly vascular, and give rise to 
profuse hemorrhage. Here they are not unfrequently confounded 
with villous epithelioma. 

Papillomata of serous membranes never form distinct tumors. 
They are met with most frequently as small outgrowths from the 
synovial membrane in chronic diseases of joints. 

Clinical Characters. — Clinically, the papillomata are innocent 
growths. They may, however, prove fatal from continuous ulcera- 
tion and hemorrhage : this is especially the case, as already mentioned, 
in papilloma of the bladder and intestine. In these situations they 
are easily mistaken for epithelioma ; the symptoms of both are very 
similar, and it is often only after death that they can be distinguished. 
In the papillomata the epithelium is homologous, being situated only 
upon the surfaxie of the papillae, and in no case groA^dng within their 
connective-tissue basis. In the epitheliomata, on the other hand, it is 
heterologous, and is met with at the base of the tumor in the subjacent 
connective tissue. (See Fig. 52.) A growth which is primarily a 
simple papilloma may subsequently become an epithelioma. (See 

" Epithelioma.'0 



CHAPTER XXI. 



THE ADENOMATA. 



The Adenomata — or, as they are more commonly called, glandular 
tumors — are new formations of gland-tissue. 

Structure.: — In structure the adenomata resemble the racemose 
or tubular glands. They consist of numerous small saccules or 
tubes lined with squamous or cylindrical epithelial cells. These are 
grouped together, being merely separated by a small, though vary- 
ing, amount of connective tissue, in which are contained the blood- 
vessels. (Fig. 41.) Many new growths, however, contain a large 
amount of this gland-tissue which are not strictly adenomata. All 
growths originating in glandular organs may be associated with more 
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or less glandular structure In the mamma, for example, sarcoma, 
myxoma, and other forms of tumor are often so intermingled with 
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the gland-tissue of the organ that it becomes difficult to say which is 
the predominant structure. In many cases it is evident that the de- 
velopmeut of such tumors is accompanied by an increase of the gland- 
tissue amongst which they grow. Thus are produced mixed forms — 
adenosarcomata, adeno-mi/xoma, &c. 

Development. — ^The adenomata always originate from pre-exist- 
ing gland-stnictnres, of which they are simply local hyperplasias. 
Their growth, which is usually slow, takes place by the development 
of diverticula from the saccules or tubules of the gland, and by a 
proliferation of the enclosed epithelium. The new growth may 
remain in intimate relation with the adjacent gland, or it may 
ultimately become separated from it by a fibrous capsule. 

Secondary Changes, — The most frequent of these is fatty de- 
generation of the epithelium, which may give rise to the formation 
of small caseous masses in the growth. Dilatation of the saccules 
and tubules so as to form cysts, and mucoid softening, are also 
common. 

Vahieties. — Adenoma of Mamma. — In the mammary gland two 
varieties of adenoma must be distinguished : — one, in which there is 
a general hyperplasia of the whole gland ; the other, in which the 
process is limited to smaller or larger groups of lobules. The former 
constitutes hypertrophy of the mamma, the latter b the chronic 
mammary or adenoid tumor. Pure adenoma of the mamma is not 
common. Many tumors in this situation described as adenomata are 
sarcomatous, fibrous, or myxomatous growths in which is contained 
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a varying amount of gland-tissue. The distinction between such 
gro^rtha and pure adenoma is often difficult. The adenomata are 
either superficially or deeply seated in the gland, from which they 
are usually separated by a loose fibrous capsule. They are commonly 
round or oval in shape, lobular, and of a hard elastic consistence. 
On section they often present a lobulated appearance, their racemose 
structure being sometimes visible to the naked eye. 

Adeno-Sarcoma and Adeno-Fibroma of Mamma. — These are more 
common than pure adenoma. In them the connective tissue between 
the acini of the gland undergoes active changes, and forms a fibro- 
cellular, spind levelled, or round-celled structure, amongst which the 
acini are embedded. (Fig. 42.) In many cases It is difficult to 




determine whether the glandular structure is really increased in 
amount, whilst in others it is so abundant that such is evidently the 
case. These tumors form lobulated .masses of a firm consistence. 
They grow slowly, and rarely ulcerate. In most cases they contain 
cysts. Many of these are lined with cylindrical epithelium and are 
formed by the dilatation of the ducts of the gland ; others appear to 
originate from localized softenings of the tissue. These cysts are 
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usually very numerous, and they often attain a large size. They are 
frequently seen much flattened so as to present the appearance of 
fissures running amongst the growth. In other cases they are more 
or less completely filled by masses of the tumor which have grown 
into their interior. This formation of cysts in these tumors has given 
rise to the terms cystic'Sarcoma, eystic-adenomay &c. 

Adenoma of Mucous Membranes, — The glandular structures of 
mucous membrane are also common seats of adenoid growths. In 
the nose, the pharynx, the stomach, the intestines, the vagina and 
uterus, these growths are sometimes met with. In course of time 
they usually gradually project above the surface of the membrane so 
as to form a polypus, and thus constitute one of the forms of mucous 
polypi. In consistence they are soft and somewhat gelatinous, and 
often present a semi-translucent appearance. Their surface resembles 
in color the surrounding mucous membrane. The formation in them 
of cysts, by the dilatation of their tubules, is exceedingly frequent : 
the cysts usually contain a soft mucoid substance. 

Clinical Characters. — Clinically, the adenomata are perfectly 
innocent; they are, however, very liable to be confounded with 
growths possessing malignant properties. A tumor, also, which is 
primarily a simple adenoma, may subsequently become cancerous. 
The anatomical distinction between cancer of a gland in its earlier 
stages and a simple glandular tumor is often exceedingly difficult, 
especially in the mamma. In cancer the growth appears to com- 
mence by a proliferation of the epithelium within the ducts of the 
gland, and as the epithelium only subsequently becomes heteroplastic, 
the determination of the nature of the tumor in this stage is neces- 
sarily attended with considerable difficulty. This will be again 
alluded to when speaking of cancer. (See " Structure of Carcinoma.") 
In sarcomatous tumors, again, originating in the connective tissue of 
a gland, the ducts of the gland, filled with epithelium, are often seen 
embedded in the new growth, and thus the appearance of adenoma 
may be closely simulated. 
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CHAPTER XXII. 



THE CARCINOMATA. 



The Carclnomata, or Cancers, are new formations consisting of cells 
of an epithelial type, without any intercellular substance, grouped 
together irregularly within the alveoli of a more or less dense fibroid 
stroma. 

The term " cancer^' has been so commonly applied indefinitely to 
any growth possessing malignant properties, that " cancerous^' and 
*^ malignant' have come to he regarded by many as synonymous 
terms. It is important, however, clearly to distinguish between 
them. A cancer is a growth possessing the above-named definite 
structure; a malignant growth, on the other hand, is one which, 
independently of its structure, tends to reproduce itself in adjacent 
or distant tissues. (Sec "Malignancy.") "Cancerous" is an mio- 
iomical term ; " malignant" is a clinical one. 

The Cancera include the four following varieties : — Sdrrhua, En- 
ceplialoidy Colloid, and Epithelioma. Of these, the first three possess 
the same general characters, although they present certain structural 
and clinical differences which serve to distinguish them. Epithelioma 
constitutes a more distinct variety. It will be well in the first place 
to describe the characters common to the larger and more important 
group, and then those which are peculiar to its individual members. 
Epithelioma will be considered subsequently. 

Structure. — In structure, scirrhus, encephaloid, and colloid 
cancer so far resemble one another that they all consist of cells of an 
epithelial type, without any intercellular substance, grouped together 
irregularly within the alveoli of a fibroid stroma. (See Fig. 46.) 
Although there is no distinct intercellular substance, a certain amount 
of liquid exists between the cells. It is this liquid which exudes 
from the freshly-cut surface of the cancer, and the number of cells 
which it contains give to it a milky appearance. 

The cells are characterized by their large size, by the diversity of 
their forms, and by the magnitude and prominence of their nuclei 
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and nucleoli. (Fig. 43.) In size they vary from ^^ to x^mr of an 
inch in diameter; the majority being about five times as lai^ as a 
red blood-corpuscle. They are round, oval, 
"■ fusiform, caudate, polygonal — exhibiting, in 

^^P^fe*. short, every diversity of outline. These varia- 

A^^^^p iK^ tions in form are principally owing to the 
^j?j ^^^ mutual pressure to which in their growth they 
^ffi ^S SK ^B are subjected. The nuclei, which are large 

and prominent, are round or oval in shape, 
and contain one or more bright nucleoli. The 
nuclei are, perhaps, most frequently single; 
two, however, are frequently met with, and in 
the softer and more rajjidly growing caucors they may be much more 
numerous. The cells rapidly undei^o retrogressive changes, hence 
they usually contain molecular fat. They are many of them exceed- 
ingly destructible, so that sometimes more free nuclei than cells are 
visible. Cells precisely similar to these are met with in other morbid 
growths, and also in the norma! tissues. There is thus no apeciJK 
" cancer-cell." It is the genenil character of the cells, together with 
their mode of distribution in the meshes of a fibroid stroma, that- 
determines the nature of the growth to which they belong. The 
appearance presented by these cells grouped within the alveoli of the 
cancer sometimes closely simulates, in the earlier stages of growth, 
that of simple adenoma. (Sec Fig. 41.) In adenoma, however, the 
cells resemble the epithelium of the gland ; they are smaller and less 
irregular in size and shape, and less closely 
packed, than those of carcinoma. In many 
cases, indeed, they form merely a single 
layer lining the walls of the acini. 

The stroma varies considerably in 
amount, being much more abundant in 
some varieties of cancer than in others. 
It eonsiste of a more or less distinctly 
fibrillated tissue, arranged so as to form 
alveoli of various forma and sizes, within 
which the cells are grouped. (Fig. 44.) 
These alveoli communicate with one an- 
otlier so as to form a continuous cavernous 
svstem. The characters of the stroma vary with the rapidity of its 
groivth : — if this is rapid, it will contain some round and spindle- 
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shaped cells (see Fig. 48) ; if, on the other hand, it is slow or has 
altogether ceased, the tissue will contain but few cells, and will be 
denser and more fibrous in character. The latter is the condition in 
which it is most commonly met with. 

Within the stroma are contained the blood-vessels. These are often 
very numerous, and form a close network. They are limited to the 
stroma, and only in very exceptional cases do they encroach upon the 
alveoli.^ This distribution of the blood-vessels is important as dis- 
tinguishing the cancers from the sarcomata. In the latter, the vessels 
are not supported by a stroma, but ramify amongst the cells of the 
growth ; hence the facility with which these tumors become generally 
disseminated. 

In addition to the blood-vessels the cancers also possess lymphatics. 
These accompany the blood-vessels, and, as has been shown by MM. 
Cornil and Ranvier, communicate with the alveoli. This explains 
the great tendency of cancer to infect the lymphatic glands. 

Development. — The question of the genesis of cancer involves 
that of the genesis of epithelium generally. It is maintained by 
many histologists that epithelium can only originate from epithelium, 
and that the strata of cells set aside in the embryo for the production 
of the epithelial tissues is the source from which all epithelium is 
subsequently derived. Others admit that epithelium may also origi- 
nate from connective tissue. (See " Development of the New Forma- 
tions.") A like difference of opinion exists as to the source of the 
epithelioid cells of cancer. By many — as Waldeyer, Thiersch, and 
Billroth — they are regarded as originating only from pre-existing 
epithelium. Others — amongst whom are Virchow, Liicke, Rind- 
fleisch, and Klebs — maintain that they may also be derived from cells 
belonging to the connective tissue. 

The difficulty of determining the genesis of cancer is partly owing 
to the fact that it so frequently originates in structures where epithe- 
lium is normally abundant, as in the mamma, skin, and alimentary 
canal ; and that this normal epithelium is always, from the earliest 
stage of the growth, the seat of active proliferation. In cancer of 
the mamma, for example, the first change often observable is an ac- 
cumulation of epithelium within the ducts of the gland, a condition 



^ In soft rapidly growing cancers the blood-vessels have occasionally been ob- 
served to project as tufts into the alveoli. See case reported by Mr. Marcus Beck 
and Mr. Arnott, " Trans. Path. Soc. Lond.," 1874, p. 224. , 
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very similar to that already described as occurring in the develop- 
ment of an ordinary glandular tumor. (See " Adenoma.") Soon, 
however, the epithelium alters its characters. The cells become 
larger and more irregular in shape, and their nuclei are more promi- 
nent. The epithelium is then found outside the ducts, amongst the 
inter- and peri-glandular connective tissue, which is also in a state of 
active proliferation and is infiltrated with small round cells. The 
outline of the ducts ultimately becomes completely annihilated, and 
the epithelioid cells are seen in alveoli formed of a fibroid tissue. 
The question arises as to whether the epithelioid cells, which consti- 
tute the ultimate cancerous growth, originated from the epithelium 
normally existing within the ducts of the gland, which in the process 
of development has extended beyond the ducts into the surround- 
ing tissue ; or whether they originated in the connective tissue — ^the 
proliferation of the glandular epithelium being merely a secondary 
process, and resulting from the irritation of the inter-glandular 
growth. 

In those rare cases in which cancer occurs primarily in situations 
where no epithelium normally exists, as in the medulla of bone and 
in lympathic glands, it is diificult to maintain an epithelial origin. 
It must be admitted, however, that the tendency which is exhibited 
by the cells of cancerous growths to maintain the type of the epithe- 
lial structures in the vicinity of which they grow, is greatly in favor 
of the view that they are derived from the epithelium. In cancers 
situated near the cutaneous surfaces, for example, the cells are usually 
of the squamous type, whereas in those growing in connection with 
the glands of mucous membranes they more commonly resemble the 
epithelium of the gland. It must be borne in mind, also, that the 
characters of young epithelium are by no means well defined. It is 
impossible to draw a line of demarcation between young epithelial 
cells, and the small round cells which are so numerous in the grow- 
ing stroma of the cancer. It would appear to be quite in accordance 
with our present state of knowledge to admit the probability of two 
different modes of origin of the epithelioid cells in cancer — one from 
epithelium, and the other from connective tissue ; in the former case 
the cells being more strictly epithelial, such as are met with in epi- 
thelioma; in the latter, the epithelial characters being less marked, 
as in many forms of encephaloid and scirrhus. 

Epithelium and cells belonging to connective tissue are not the 
only elements, however, from which the cells of cancer may originate. 
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Allusion has already been made to the researches of Dr. Creighton 
which show that in secondary cancers of the liver the elements of 
the cancer originate directly from the liver-cells by a process of 
vacuolation and endogenous growth. (See "Development of New 
Formations.") It is probable that, in the same way, the cells of 
other tissues will be found capable of originating cancer. 

The stroma of cancer is partly a new growth, and partly the pre- 
existing connective tissue of the part in which the cancer originates. 
It is probably in the main a new formation, and the pathology 
of its development will vary with that of the origin of the epithelial 
elements of the cancer. If the latter originate from epithelium, the 
stroma may be regarded as the result of the irritation of the con- 
nective tissue by the infiltrating epithelial cells. If, on the other 
hand, the epithelial elements originate from connective tissue, the 
stroma must be regarded as a portion of the product of the connect- 
ive-tissue hyperplasia. 

The cancers in their growth very rarely become encapsuled, but 
gradually infiltrate the surrounding structures. This process of in- 
filtration is very characteristic, and is more marked in cancer than 
in any of the malignant growths. The epithelioid elements are seen 
infiltrating the tissues for some distance around the confines of the 
tumor, so that there is no line of demarcation between it and the 
normal structures. 

Secondary Changes. — The most important of these is fatty 
degeneration. This always occurs to a greater or less extent in all 
the varieties of cancer. The more rapid the growth, the earlier does 
this retrogressive change take place, and the greater is its extent; 
hence it is usually most marked in encephaloid. It produces soften- 
ing of the growth, which is often reduced to a pulpy cream-like con- 
sistence. Caseation, pigmentation, mucoid and colloid degeneration 
may also occur. Calcification is very rarely met with. 

Varieties. — ^The term "cancer" was so vaguely applied by the 
older pathologists — nearly all malignant formations being included 
under this head — that considerable confusion has resulted in the clas- 
sification of cancerous growths. Peculiarities in situation, structure, 
and appearance have given rise to special names: hence the terms 
" osteoid/' " chondroid/' " cystic/' " villous/' and " hcematoid" cancer. 
A cancer containing large quantities of pigment was described as a 
distinct variety, under the name of melanotic cancer. Melanotic 
cancer, however, is comparatively rare. The majority of tumors 
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which are thus designated are in reality sarcomata. (See "Melanotic 
Sarcoma.") 

The most convenient classification, and that which is now generally 
adopted, divides the cancers into four groups: — acirrhovs, fibrous, or 
chronic cancer; encephaloid, meduUary, or acvie cancer; coUmd or 
gelatini/orm cancer; and epithelioma or cancroid. This division is 
t)ased principally upon the relative proportion of the stroma, and 
upon the type of the epithelial elements. 




Scirrhous Caaoer. 

Scirrhous, JU>rou«, or chronic cancer is characterized by the large 
amount of its stroma and by the chronicity of its growth. The 
slowness in the development of 
^^°- *^- scirrhns probably accounts in 

great measure for the peculiar- 
ities in its structure and phys- 
ical characters. 

The epithelial growth, al- 
though at first it may be lux- 
uriant, quickly subsides. The 
elements soon atrophy and uu- 
t^^MaL^ ^nZ^<,i^al'ta^''ZJ^^e "^^"^ retrogressive changes. 
ihemwii-roiied inflitrMioni'MndiOerenruMue) They are niost abundant in the 

or tU« mnsculsr fibm and ■dipoae tluu^ in the , -, . ■ p ^ i . 

neigbiwrhood of ui8 gtand. X »o. extcmal portions Of the tumor, 

where growth is taking place; 

in the central portions they may be almost entirely wanting. The 

accompanying figures (Figs. 45 and 46) show the appearances pre- 

Fia. 46. 
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sented by scirrhns of the mamma in the earlier stages of its develop- 
ment. 
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The d^neration of the epithelioid elements is probably owing to 
the excessive growth of the stroma, and to the subsequent induration 
and contraction which it undergoes. It quickly assumes the cliar- 
acters of cicatricial tissue, and becomes hard and indurated. This 
causes obstruction and obliteration of the blood-vessels which it con- 
tains, and it is probably to this interference with the vascular supply 
that the arrest in the development of the cancer is owing. The whole 
of the central portions of the growth may thus ultimately consist 
simply of dense fibroid tissue amongst which are contained atrophied 
epithelioid cells and fiitty dC'bris (Fig. 47), the periphery being the 




only part where the epithelial structure is visible. The amount of 
atrophy and contraction varies considerably in different cases. 

The physical characters of scirrhus are in the same way due to the 
abundance of its stroma. The growth is firm and hard, and it is 
often depressed in the centre, owing to the contraction of the fibroid 
tissue; this is very characteristic of scirrhus of the breast, where it 
causes puckering of the supeijaeent structures. On section the tumor 
presents a grayish-white glistening surface, sometimes intersected 
with fibrous bands. The more external are less firm than the central 
portions of the growth, and yield, on scraping, a juice which is rich 
in nucleated cells, free nuclei, and granules. 

Scirrhus is most commonly met with in the female breast, and in 
the alimentary canal — especially in the pylorus, cesophagus, and rec- 
tum. It also occurs in the skin. It is usually a primary tumor, 
whilst the secondary growths to which it gives rise are commonly 
encephaloid. 

Eacepbaloid Cancer. 

Encephaloid, medtUlartf, or actUe cancer is very closely allied to 
the preceding, from which it differs merely in the greater rapidity of 
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its growth, and the consequent small amount of its stroma, and the 
softness of its consistence. Encephaloid and scirrhus cannot be re- 
garded as in any way constituting distinct varieties of cancer. There 
are all intermediate stages between them, and the differences in the 
rapidity of their growth, and consequently in their structure and 
physical charactere, constitute their only distinctive features. 

The epithelial growth in encephaloid is rapid and abundant, and 

the cells quickly undergo fatty d^;eueration, so that often more free 

nuclei than cells are visible. The 

^^°- *^- proportion of stroma is very small, 

— "^j^^^^ and, owing to the rapidity of its 

j-^'~ *t-=:s^ gro^vth, it is much less librous than 

^^^ A that of scirrhus, and does not un- 

^_^^ dergo a similar cicatricial contrae- 

^ tion (Fig. 48.) The blood-vessels 

^ are \ery abundant, and, the tissue 




■*C^ supporting them being soft and non- 



-» - ,, --.— resistant, hemorrhMie readily takes 

^■Mt^, pi,,. 

„7»„, Encephaloid cancer is of a soft 
eofihe brain-like consistence, the central 
go epi- portions, where fatty degeneration 
m'tamo'^h'^rTaw""'''"""'"**'*'''"* '^ ™"*^'^ advanced, often being com- 
pletely difSuent. The tumor is often 
more or less lobulated. On section, it presents a white pulpy mass, 
much resembling brain-substance which is oft«i irregularly stained 
with estravasatcd blood, 

Encephaloid is most frequently met with in internal organs, as a 
secondary growth. It also sometimes occurs primarily, in the artic- 
ular ends of bones, in the eye, in the testis, and in other parts. Many 
growths formerly described as encephaloid cancer, are soft sarcomata. 
(See " Round-celled Sarcoma.") 

Colloid Cancer. 

The growths described under the name of colloid, alveolar, or gela- 
tiniform cancer, although sometimes regarded aa constituting a dis- 
tinct variety of cancer, are simply one of the preceding forms which 
have nndergone a mucoid or colloid change. The frequency with 
which nouH^ancerous growths which have imdergone these forms of 
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degeneration have been confounded with colloid cancer has already 
been alluded to. (See " Colloid Degeneration.") 

The alveolar structure in colloid cancers is very marked. The 
alveoli have very thin walls; they are lai^e, distinct, and more or 
less spherical in shape. This large size and distinctness of the alveoli 
is owing to their distension with the softened substance. Within 
them is contained the gelatinous colloid material, which is a glisten- 
ing, translucent, colorless, or yellowish substance, of the consistence 
of thin mucilage or size-gelatin. In the main it is perfectly structure- 
less; within it, however, are embedded a varying number of epi- 
thelioid cells, which also contain the same gelatinous substance. (Fig. 
49.) These cells present a peculiar appearance : — they are large and 
spherical in shape, and are distended with drops of the same gelat- 
inous material as that in which they are embedded. {See Fig. 49.) 
Many of them display a lamellar surface, their boundary being 
marked by concentric lines. It would appear that the colloid change 
commences in the cells, which become gradually destroyed in the 




process. ' In other cases the cells, with the exception of slight fatty 
metamorphosis, are but little affected, and the substance distend- 
ing the alveoli is more viscid and mucoid in character. This is 
due to a mucoid degeneration of the intercellular substance, rather 
than to a colloid change commencing in the cells. (See "Mucoid 

■") 
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Colloid cancer is most frequently met vnth in the stomach, in the 
intestine, in the omentum, and in the peritoneum. 



Fig. 60. 



Epithelioma. 

Epithelioma, caneroidy or epithelial cancer must be regarded as 
constituting a much more distinct variety of cancer than either of the 
preceding. It differs from these in always growing in connection 
with a cutaneous or mucous surface, and in its epithelial elements 
closely resembling the squamous variety of epithelium. 

The cells of epithelioma are in the main indistinguishable from 
those met with on the cutaneous surfaces, and on the mucous mem- 
brane of the mouth. They vary in size from ^^ to nmr of an inch 

in diameter, the average being ^^, They 
contain usually a single nucleus; fre- 
quently, however, the nuclei are multiple. 
(Fig. 50.) They are often considerably 
flattened and distorted in shape, owing to 
the pressure to which in their growth 
they are subjected, but they never present 
those numerous varieties in outline which 
are met with in the other varieties of 
cancer, neither do they exhibit the same 
marked tendency to undergo fatty degen- 
eration. The arrangement of these cells 
is peculiar : — some of them are situated in irregular tubular-shaped 
lobules ; others are less regularly grouped in masses of various sizes 
amongst the meshes of a stroma. As the cells increase in number 
they tend to become arranged concentrically in groups so as to form 
globular masses. These masses are the *^ concentnc globes/' or " epi- 
tlielial nests/' which are so commonly met with wherever squamous 
epithelium is undergoing rapid growth, and are so especially charac- 
teristic of epithelioma. As the epithelium multiplies, the peripheral 
layers of cells become flattened by pressure against the surrounding 
structures, whilst those in the centre remain more or less spherical in 
shape, like those of the deeper layers of the epidermis. (Fig. 51.) 
The cells may be so closely packed as ultimately to become hard 
and dry like those of the nails and hair, and the globes are then 
of a brownish-yellow color and of a firm consistence. These globes 
are often large enough to be readily visible to the naked eye, and, 
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owing to tbe arrangement of the epidermic scales, they usually 
present a fibrous appearance. 




^WuHimae/atL 



The stroma presents every variation between rapidly growing em- 
bryonic and an incompletely fibrillated tissue. It may be tolerably 
abundant, or almost entirely wanting. It rarely forms such a marked 
alveolar structure as that which characterizes the other varieties of 
cancer, but usually consists simply of a small-celle<l infiltration sur- 
rounding the epithelial elements, whicli may ultimately become de- 
veloped into a more or less completely fibrillated tissue. {Fig. 52.) 

With regard to the development of epithelioma, there can be no 
doubt that its epithelial elements are derived from the epithelium of 
the akin or raucous membranes, or from tliat of the glands which 
are situated in these tissues. The growth commences by a prolifera- 
tion of this epithelium, which as it increases becomes hderoJogoua, 
extending beyond the normal limits into the subjacent connective 
tissue, and even into muscle, bone, and other structures (Fig. 52) ; 
and it is this heterolt^us development of epithelium which is the 
essential characteristic of epithelioma. This extension of the epithe- 
lium into the subjacent connective tissue produces in the latter an 
irritative growth, and thus the groups of epithelial elements are 
always surrounded by a small-celled (" indifferent") tissue, the small- 
celled growth preceding the epithelial invasion. (Fig. 52.) 
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Epithelioma usually preeeuts itself in the first place either as a 
small foul ulcer with indurated edges, or as a subcutaneous iuduratioii 



dS%v. 






^^ 



a of the TVnffut A tli 



or nodule which subsequently ulcerates. The surfiice of the ulcer is 
frequently papillated and villous, owing to the irregular growth of 
the corium. The tumor itself is firm' in consistence, often more or 
less friable, and on section presents a grayish-white granular surface, 
sometimes intersected with lines of fibrous tissue. The cut surface 
yields on pressure a small quantity of turbid liquid, and in many 
cases also a peculiar, thick, crumbling, curdy material can be ex- 
pressed, which often comes out in a worm-like shape like the seba- 
ceous matter from the glands of the skin. This latter is very char- 
acteristic. It is composed of epithelial scales, and on being mixed 
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with water it does not diflFuse itself like the juice of other cancers, 
but separates into minute visible particles. If it is very abundant, 
the cancer is soft and friable, and the material can be seen in the cut 
surface as small scattered opaque dots. 

Epithelioma has its primary seat in the immediate vicinity of the 
cutaneous or mucous surfaces ; and it appears in many cases to owe 
its origin to some external source of irritation. It is most frequently 
met with in the lower lip at the junction of the skin and mucous 
membrane, on the tongue, prepuce, scrotum (" chimney-sweep's can- 
cer''), labia, eyelids, cheeks, and in the uterus and bladder. As it 
extends it may involve any tissue ; lymphatic glands, muscle, bone, 
and tendon may be alike implicated. It very rarely occurs in internal 
organs. 

Oylindrical Epithelioma. — This term has been applied to those 
forms of epithelioma which grow from mucous membranes with 
columnar (cylindrical) epithelium, as from those of the stomach and 
intestines. In these tumors the epithelial elements are similar to 
those of the mucous membrane from which they grow. They are 
cylindrical in shape, and are often arranged on the walls of th<e 
alveoli in a manner precisely analogous to that of the columnar epi- 
thelium on the mucous surface. There is rarely a formation of con- 
centric globes, and the growths are of a soft and often gelatinous 
consistence. The distinction between these and simple adenomata is 
often exceedingly diflBcult. 



Clinical Chakacters of the Cancers. — In speaking of the 
clinical characters of the cancers, it is important in the first place 
to make a distinction between epithelioma, and the other varieties. 
Epithelioma, as far as its malignancy is concerned, occupies a very 
inferior position to scirrhus, encephaloid, and colloid. These latter 
varieties of cancer possess in the highest degree malignant proper- 
ties. They extend locally, invading indiscriminately the tissues 
amongst which they grow, and reproduce themselves in the lymphatic 
glands and in internal organs. In the process of dissemination, 
however, they present some peculiarities which distinguish them from 
growths which are sometimes equally malignant — viz., the sarcomata. 
The cancers are characterized by their great tendency to reproduce 
themselves in the neighboring lymphatic glands. This implication 
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of the lymphatics is much more marked than in the sarcomata, in 
which it but comparatively rarely occurs, and this is probably owing 
to the communication of the lymphatic vessels with the alveolar 
spaces of the cancerous growth. The general dissemination in in- 
ternal organs, on the other hand, is often effected much less readily 
in cancer than in sarcoma, and the course of the former is therefore 
sometimes more protracted than that of the latter. This difference 
is explained by the difference in the distribution of their blood- 
vessels : in cancer, these are contained in the stroma and very rarely 
come into contact with the cells of the growth ; whereas, in the sar- 
comata, they ramify amongst the cells, and, their walls being com- 
posed of thin embryonic tissue like that of the growth which they 
supply, dissemination through the medium of the blood is rapidly 
and readily effected. In cancer, the lymph being so important a 
medium of infection, the reproduction of the growths in internal 
organs may be considerably delayed; the progress of the disease 
becomes arrested by the lymphatic glands, and its further dissemina- 
tion is often only effected after these have become very generally 
and extensively involved. 

With regard to the difference in the clinical characters of these 
three varieties of cancer, the dissemination of encephaloid takes 
place much more rapidly than that of scirrhus, owing to the greater 
rapidity of its growth, its greater vascularity, and the greater activity 
of its epithelial elements. Colloid is somewhat inferior in the degree 
of its malignancy to both scirrhus and encephaloid. 

Epithelioma is of all the cancers much the least malignant. It 
extends locally, and may affect the neighboring lymphatics, but it 
comparatively rarely reproduces itself in internal organs. This is 
probably owing to the size and character of its epithelial elements, 
which render them much less liable to be transmitted by the blood 
and lymph-streams than are the cells of the other varieties of cancer. 

In all the varieties of cancer there is a tendency for the secondary 
growths to repeat the characters of the primary one. This is most 
marked in epithelioma. This, in reproducing itself, invariably main- 
tains its primary characters. In scirrhus, the secondary growths in 
internal organs are usually more rapidly developed than the primary 
tumor ; they are consequently softer and more vascular, and, in ac- 
cordance with the distinction which has been made between scirrhus 
and encephaloid, they must be regarded as belonging to the latter 
variety of cancer. 
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CHAPTER XXIII. 

THE MYOMATA, NEUROMATA, AND ANGIOMATA. 

The Myomata. 

The, myomata are tumors consisting of muscular tissue. A new 
formation of muscle has been already described as being frequently 
associated with the ordinary process of hypertrophy, both of striated 
and of non-striated muscle — a simple hyperplasia of the elements of 
the muscle accompanying the increase in their size. (See "Hyper- 
trophy.'') 

Stbucture. — The myomata consist either of striated or of non- 
striated muscle. The former are exceedingly rare, only two or three 
examples having been recorded, and these were congenital. 

The myomata o{ non-striated muscle consist, like the physiological 
tissue, of elongated spindle-cells with rod-shaped nuclei, more or less 
isolated or grouped into fasciculi of various sizes, with a varying 
quantity of connective. tissue. The connective tissue is often exceed- 
ingly abundant, especially in old tumors, so much so that these 
growths in the uterus — where they most frequently occur — have 
commonly been known as "^6roid" tumors. The muscular elements 
either present a more or less regular arrangement, or pass in all direc- 
tions through the tumor. The blood-vessels, which are usually not 
numerous, are distributed in the connective tissue. 

Development. — ^The myomata probably always originate from 
muscle: they are therefore homologous growths. They may form 
distinctly circumscribed tumors surrounded by a fibrous capsule, or 
constitute ill-defined irregular masses in the midst of the muscular 
tissue in which they grow. They not infrequently become peduncu- 
lated and form polypi, especially in the uterus. 

Secondary Changes. — Of these, the most frequent is calcifica- 
tion. Hemorrhage, mucoid softening, and the formation of cysts, 
are also occasionally met with. 

Myomata are most frequently met with in the uterus. They may 
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also occur in the prostate, in the oesophagus, and in the stomach and 
intestines. 

Myoma of Uterus. — ^The uterus is by far the most frequent seat 
of ntyomata, and here they constitute the so-called " uterine fibroid.^' 
In many of these muscular tumors of the uterus there is a large 
proportion of connective tissue ; hence the term " fibroid." This is 
especially the case in older growths. Those newly developed, how- 
ever, consist almost entirely of true muscular tissue. They either 
form firm hard masses, embedded in the uterine walls, or project into 
the uterine or abdominal cavities. When projecting into the uterus 
they constitute a common form of uterine polypus. These tumors 
are often multiple. Their growth is slow. The older ones are liable 
to become calcified. They also sometimes undergo mucoid softening 
which gives rise to the formation of cysts in the tumor. 

Clinical Characters. — Clinically, the myomata are perfectly 
innocent. 

The Neuromata. 

The neuromata are tumors consisting almost entirely of nerve- 
tissue. The term "neuroma" has been applied to many growths found 
in connection with nerves: — fibrous and gummy tumors growing 
within the nerve-sheath, and many myomata, have been included 
under this head. True neuroma, however, is rarely met with, and is 
amongst the least frequent of all the new formations. 

Structure. — The neuromata most commonly consist of ordinary 
meduUated nerve-fibres; they therefore resemble in structure the 
cerebro-spinal nerves, from which they most frequently grow. Vir- 
chow has also described, as exceedingly rare formations, tumors com- 
posed of non-medullated fibres and of ganglionic nerve-tissue. 

Development. — The neuromata always originate from pre-exist- 
ing nerve-tissue, — either from the cranial or from the spinal nerves. 
Their growth is slow ; they rarely attain a large size, but usually exist 
as small single nodules. 

The most frequent seat of these growths is the extremities of divided 
nerves, where they are sometimes found after amputations. They 
exist in this situation as spherical or elongated enlargements of the 
divided extremity of the nerve; and they are usually intimately con- 
nected with the cicatricial tissue of the stump, from which they can 
only with difiiculty be isolated. They may also occur in the course 
of the nerves in any situation, either as single or multiple nodules. 
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Clinical Characters. — Clinically, the neuromata are perfectly 
innocent tumors. They always cause considerable pain. 



The Angiomata. 

The angiomata, or vascular tumors, are tumors consisting of blood- 
vessels held together by a small amount of connective tissue. They 
include the various forms of nsevi, the erectile tumors, and aneurism 
by anastomosis. They may be divided into'^two classes — the simple 
angiomata, in which the new vessels resemble normal arteries, veins, 
or capillaries ; and the cavernous angiomata, in which the blood cir- 
culates in a cavernous structure similar to that of the corpus caver- 
nosum penis. 

Simple Angiomata. — These include the various forms of nsevi, 
and telangiectasis. They consist of tortuous and dilated blood-vessels, 
held together by a small quantity of connective and adipose tissue. 
The vessels are most of them of new formation ; some, however, may 
be the original vessels of the part which have become considerably 
enlarged. They most commonly partake of the nature of capillaries, 
but in other cases the arterial or venous characters predominate. 
These growths are usually small, superficial, slightly elevated masses; 
although they sometimes form larger tumors. Their color is red, 
violet, or purple, according to the character of the blood which they 
contain. The first named is much the most frequent. 

Cavernous Angiomata. — These include the venous vascular 
tumors, erectile tumors, and aneurism by anastomosis. They con- 
sist of an erectile cavernous tissue, closely resembling that of the 
corpus cavernosum penis. The growth is made up of irregular fibrous 
alveoli, which communicate freely with one another, and are lined 
with an endothelium similar to that of the veins. These spaces are 
distended with blood, usually venous, which is supplied to them by 
numerous tortuous vessels, and circulates in them with varying de- 
grees of rapidity. These growths are commonly of a bluish color. 
They may be difiuse, or form distinctly circumscribed tumors. They 
often exhibit distinct pulsation. Their favorite seat is the skin and 
subcutaneous tissue. They may also occur in the orbit, in muscle, 
and in the liver, spleen, and kidneys. 
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CHAPTER XXIV. 



CYSTS. 



In addition to the new growths already described, there is a large 
class of formations, many of which cannot be regarded as "tumors" in 
the strict application of this term. These are the cysts or cystic tumors. 

A cyst is a cavity containing liquid or pultaceous material, which 
is separated from the surrounding structures by a more or less distinct 
capsule. » It may be a new formation, or a pre-existing structure 
which has become distended by its own secretion, or by extravasation 
into it. The former, only, comes within the category of new growths, 
although, for the sake of convenience, it will be advisable to consider 
them both under one head. 

There are thus two principal modes by which cysts originate — one, 
the most frequent, by the gradual accumulation of substances within 
the cavities of pre-existing structures, which are, for the most part, 
products of their own formation, being in some cases a secretion, and 
in others a cell-growth ; the other, by the independent formation of 
a cyst in the tissue. 

The accumulation of secretions and of other products within pre- 
eocisting cavities may be effected in the three following ways : — 

1st. By the retention of the normal secretion owing to the closure 
of the excretory ducts — as so often occurs in sebaceous glands. 

2d. By excessive secretion, the cavity being unprovided with an 
excretory duct — as in the formation of a bursa. 

3d. By the extravasation of blood into the cavity — as in hsema- 

f 

tocele. 

The independent formation of a cyst may take place — 
1st. By the softening and liquefaction of the tissues in some par- 
ticular part, owing to mucoid or fatty changes. The tissues around 
the softened matters become condensed, and ultimately form a kind 
of cyst-wall. 

2d. By the enlargement and fusion of the spaces in connective 
tissue, and the accumulation of fluids within them. The surrounding 
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tissue becomes condensed, and forms a cyst-wall ; and this may, in 
some cases, become lined with secreting cells. 

3d. By the formation of a cyst-wall around foreign bodies, para- 
sites, or extravasated blood. 

Structure. — The wall of the cyst will vary in its nature according 
as it is a pre-existing or a newly-formed tissue. In the former case, 
it will possess an epithelial lining which will present the same char- 
acters as that of the gland, serous membrane, or other structure, from 
which the cyst originated. If the cyst is a new growth, it rarely 
possesses an epithelial lining, but consists simply of a fibrous cai)sule. 
The cyst-wall is sometimes firmly connected with the adjacent parts, 
so that it can only with difficulty be separated ; in other cases, the 
union is much less intimate. Instead of being a distinct structure, 
it may be simply the surrounding tissue which has become dense and 
fibrous in character. 

The contents of cysts are very various, and may serve as a basis 
for their classification. In the retention cysts, they will vary with 
the nature of the normal secretion ; serum, sebaceous matter, saliva, 
milk, seminal fluid, and other substances are thus found in these 
cysts, more or less altered in character from being retained in a closed 
cavity. In the exudation cysts, serum is the most frequent con- 
stituent; and in extravasation cysts, blood. In those cysts which 
originate from the softening and breaking down of tissue, the con- 
tents are the products of retrogressive tissue-metamorphosis, and 
usually consist largely of mucin, fatty matters, and serum. 

Seck)ndary Changes. — These may take place in the wall of the 
cyst, or in its contents. The cyst- wall itself may become the seat of 
new growths, and produce secondary cysts, villous, glandular, and 
other structures : — this occurs in many compound ovarian cysts. It 
may also be the seat of an inflammatory process, which terminates in 
suppuration and granulation, and by this means the cyst frequently 
becomes obliterated, its contents being either absorbed or discharged 
externally, and the cavity closing by granulation. Calcification and 
ossification of the wall may also occur. The contents of cysts 
undergo various changes, owing to their retention in a closed cavity. 
The secretions become altered in character, thickened and viscid. 
Epithelial elements undergo fatty changes, and so give rise to cho- 
lesterine crystals. Calcification of the contents is also common. 

Cysts may be simple or compound, A simple cyst consists of a 

single loculus. A compound or multilocular cyst is one consisting of 

11 
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numerous locuH, which either communicate with one another, or 
remain isolated. Another variety of compound cyst consists of a 
cyst with endogenous growths, the larger cyst having others growing 
from its walls. A compound cyst may become a simple one by the 
destruction of its walls. 

Cysts are frequently associated with other growths; hence the terms 
" cystic-sarcoma," " cystic-cancer," &c. It is especially in those 
growths which originate in glandular structures, as in the mamma, 
testicle, and ovary, that this combination is met with. The cystic 
developnuent may almost entirely obliterate the structure of the 
tumor in which it takes place, so that ultimately the latter becomes 
converted into a combination of cysts. In other cases large portions 
of the tumor grow into the cystic cavities. Considerable difficulty is 
thus not unfrequently caused in determining the nature of the original 
growth. 

Classification. — Cysts may be most conveniently classified 
according to their mode of origin, thus : — 

CLASSIFICATION OF CYSTS. 

I. Cysts formed by the accumulation of substances within the cavities 
of pre-existing structures. 

A. Retention Cysts. — Cysts resulting from the retention of 

normal secretions. These include — 

a. Sebaceous Cysts. — These are formed by the retention of 
secretions in the sebaceous glands. Such are come- 
dones and atheromatous tumors. 

/5. Muccms Cysts, — ^These are formed by the retention of 
secretions in the glands of mucous membranes. 

y. Cysts from the retention of secretions in other parts, in- 
cluding — Ranula, from occlusion of the salivary ducts ; 
Encysted Hydrocele, from occlusion of the tubuli testis; 
cysts in the mammary gland, from obstruction of the 
lacteal ducts ; simple and some compound cysts of the 
ovary, from dilatation of the Graafian follicles; and 
simple cysts of the liver and kidneys. 

B. Exudation Cysts. — Cysts resulting from excessive secre- 

tion in cavities unprovided with an excretory duct. 
These include Bursse, Ganglia, Hydrocele, and many 
cysts in the broad ligament. 
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C. Extravasation Cysts. — Cysts resulting from extrava- 
sation into closed cavities. These include Hsematocele, 
and some other forms of sanguineous cysts. 
II. Oysta of independent origin, 

A. Cysts from Softening of Tissues. — ^These are especially 

common in new formations, as in enchondroma, lipoma, 
sarcoma, &c. 

B. Cysts from Expansion and Fusion of Spaces in 

Connective Tissue. — These include — 
a. Bursce, originating from irritation and exudation into the 

tissues. 
fi. Serous cysts in the neck (often congenital). 
y. Many compound ovarian cysts} 

C. Cysts formed around Foreign Bodies, Extra va- 

SATED Blood, and Parasites. 

D. Congenital Cysts. — These include many Dermoid cysts. 

These appear often to be the remains of blighted ova. 
They contain fatty matters, hair, teeth, bones^ &c. 
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INFLAMMATION. 



The morbid processes which have thus far been described have 
been mainly characterized by some alteration in the normal nutrition 
of the histological elements ; either by a diminution in their nutritive 
activity — as in atrophy and the degenerations, or by an increase — ^as 
. in hypertrophy and the new formations. In the process of injlamma- 
tion an alteration in nutrition also plays a prominent part; but changes 
in the blood-vessels and in the circulation are its essential and most 
important constituents.^ 

* See Dr. Wilson Fox, on Cystic Tumors of the Ovary, " Med.-Chir. Soc. 
Trans.," vol. xlvii. 

* With regard to the general pathology of Inflammation, the reader is es- 
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Inflammation is the succession of changes which takes place in a 
tissue as the result of some kind of injury, provided that this injury- 
be insuflScient immediately to destroy its vitality. With regard to 
the nature of the injury, it may consist in some direct irritation of 
the tissue, either by mechanical or chemical agents, or by substances 
conveyed to it by means of the blood-vessels or lymphatics ; or in an 
indirect irritation, as in some cases of inflammation of internal organs 
arising from exposure to cold. In all cases, however, some injurious 
stimulation of the tissue precedes the occurrence of the local changes 
which constitute the inflammatory process. 

The exact nature of these changes has, for the most part, been 
ascertained during the past eight years, mainly owing to the experi- 
mental researches of Professors Cohnheim, Strieker, and Burdon- 
Sanderson. The method of investigation has consisted in the artificial 
production of inflammation in the lower animals, and the observation 
of the process as thus induced. The process comprises — 

1st. Changes in the blood-vessels and circulation, 

2d. Exudation of liquor sanguinis and migration of blood-cor- 
puscles; and 

3d. Alterations in the nutrition of the inflamed tissue. 

It will be well, in the first place, to consider each of these sepa- 
rately, in the order in which they occur, and subsequently to endeavor 
to point out how far a causal relation exists between them. 

I. Changes in the Blood-vessels and Circulation. — 
Changes in the blood-vessels and circulation, resulting in increased 
vascularity, have ever been regarded as playing a most important 
part in inflammation, as upon them principally depend those signs 
of the process which are most obvious during life. The redness, 
heat, and swelling, which are so constantly met with in inflamed 
tissues, are in great measure due to the attendant hyperaemia. The 
swelling, however, is in most cases dependent rather upon the effusion 
and cell-growth than upon the over-fulness of the blood-vessels. 

These changes in the blood-vessels and circulation are essential 
constituents of inflammation, both in vascular and in non-vascular' 
tissues. In the latter, which comprise the cornea and cartilage, they 
take place in the adjacent vessels from which these tissues derive 



pecially referred to the works of Virchow, Cohnheim, Strieker, and Burdon- 
JSanderson. The most able article by Professor Sanderson, in the fifth volume 
of " Holmes's System of Surgery," contains an admirable exposition of what is 
known on the subject. 
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their nutritive supply. The nature of these vascular changes has 
been studied by the artificial production of inflammation in trans- 
parent tissues, in which the circulation can be readily observed, — 
the web, mesentery, and tongue of the frog, and the wing of the 
bat, being most convenient for this purpose. The phenomena, as 
observed in the mesentery of the frog which has been previously 
curarized, may be thus briefly described : — 

The first effect of irritation of the mesentery — mere exposure to 
the air being suflBcient for the purpose — is to cause dilatation of the 
arteries, and after some interval, a similar dilatation of the veins and 
capillaries. The dilatation of the arteries commences at once, and is 
not preceded by any contraction. It gradually increases for about 
twelve hours, and is accompanied also by an increase in the length 
of the vessels, so that they become more or less tortuous. This en- 
largement of the blood-vessels is associated at the commencement of 
the process with an acceleration in the flow of blood ; this, however, 
is soon followed by a considerable retardation in the circulation, the 
vessels still remaining dilated. These alterations in the rapidity of 
the blood-flow cannot be owing to the increase in the calibre of the 
vessels, which remain throughout dilated. 

In his more recent researches on inflammation, Cohnheim has 
shown that the dilatation of the vessels and the increased velocity 
of the blood-current which ensue immediately after the infliction of 
the injury are only temporary and accidental, and that they are not 
necessarily followed by the retardation of the circulation. They may 
even, in some cases, be followed by contraction before the permanent 
dilatation commences. The dilatation and diminished velocity, on 
the other hand, come on slowly, and are permanent, and these must 
be regarded as the proper vascular phenomena of inflammation. 
These proper phenomena may be induced without the previous oc- 
currence of the accidental ones.^ 

The retardation of the circulation in the dilated vessels sometimes 
commences somewhat suddenly, and it is usually first observable in 
the veins. It gradually increases, until ultimately in some of the 
capillaries the blood-stream completely stagnates. This constitutes 
the condition known as inflammatory stasis. 

As the circulation becomes slower, the white blood-corpuscles (leu- 
cocytes) accumulate in the veins. Their natural tendency to adhere 

^ " Neue Untersuchungen iiber die Entziindung." Cohnheim, 1873. 
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to the sides of the vessel is increased, so that they may nearly fill 
the tube. At the same time they exhibit active movements, by 
means of which they penetrate the walls of the vessels and pass into 
the surrounding tissues. Having escaped, they continue to exhibit 
active movements, and they may multiply by division. The red 
corpuscles also accumulate, more especially in the capillaries, and 
they .likewise escape through the walls of these vessels, although in 
smaller numbers than the white. The mesentery thus becomes so 
filled with escaped corpuscles that but little else is to be distinguished. 
These phenomena will be described under the head of " Exudation 
of Liquor Sanguinis and Migration of Blood-Corpuscles." 

Stasis, — The phenomena of stasis can be better studied in a 'more 
localized inflammatory process, such as may be produced by the 
application of some irritating agent — a small piece of nitrate of sil- 
ver, for example — ^to the tongue of the frog. The stagnation of the 
blood which ensues is described by Cohnheim in his more recent 
researches, already alluded to, as being most marked in those capil- 
laries which are situated in the more central portions of the inflamed 
area: here there is absolute stasis and no emigration of corpuscles 
takes place. Outside this there is an area in which the blood is cir- 
culating very slowly, and here both red and white corpuscles pass 
out of the capillaries ; whilst more externally still, the white cor- 
puscles only escape from the veins. The central area, which usually 
dies, is thus surrounded by an enormous number of red and white 
corpuscles ; and the red corpuscles which have accumulated in this 
area are so closely packed that their outlines can scarcely be dis- 
tinguished. 

II. Exudation of Liquor Sanguinis and Migration of 
Blood-Corpuscles. — Another constituent of the inflammatory pro- 
cess consists in the exudation of the liquor sanguinis and the migra- 
tion of the blood-corpuscles. 

a. Migration of Blood-Corpuscles, — The migration of the white 
blood-corpuscles (leucocytes) through the walls of the blood-vessels 
was first described, although very incompletely, by Dr. W. Addison 
in 1842.^ This observer stated as the result of his researches, that in 
inflammation these corpuscles adhered to the walls of the vessels and 
passed through them into* the surrounding tissues. In 1846 Dr. 

^ ** Experimental and Practical Researches on Inflammation/' Trans. Prov. 
Med, Association^ 1842. 
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Augustus Waller described raore fully the sarae phenomenon, and 
from his description there can be little doubt that he actually observed 
the emigration of the corpuscles.^ Both these observers concluded 
that the escaped blood-corpuscles became pus-corpuscles. Their 
observations, however, were but little thought of, and were soon for- 
gotten, and it was not until 1867, when similar investigations were 
instituted quite independently by Professor Cohnheim, of Berlin — 
to whose minute researches we must ascribe most of our present 
knowledge on this subject — that the emigration of blood-corpuscles 
came to occupy an important place in the pathology of inflammation.^ 

The emigration may be observed in the mesentery of a frog which 
has previously been paralyzed* by the subcutaneous injection of curare. 
The changes in the blood-vessels and in the circulation, and the 
accumulation of blood-corpuscles in the part, have been already de- 
scribed ; it remains only to consider the phenomena of emigration. 

The white blood-corpuscles (leucocytes) which have accumulated 
in large numbers, especially in the veins, remain almost stationary 
against the walls of the vessel, the blood -current passing by them, 
although with much diminished velocity. Those immediately adja- 
cent to the wall gradually sink into it, and pass through it into the 
surrounding tissue. In doing so they may be observed in the various 
stages of their passage. At first small button-shaped elevations are 
seen springing from the outer wall of the vessel. These gradually 
increase until they assume the form of pear-shaped bodies, which 
still adhere by their small ends to the vascular wall. Ultimately the 
small pedicle of protoplasm by which they are attached gives way, 
and the passage is complete, the corpuscle remaining free outside the 
vessel. 

The red corpuscles at the same time pass out of the vessels, but in 
less considerable numbers, and their transit is mainly through the 
walls of the capillaries, in which they have more especially accu- 
mulated. As has already been stated, in those portions of the 
inflamed tissue where absolute stasis has occurred, no emigration 
takes place. 

/5. Eocudaiion of Liquor Sanguinis. — Associated with the passage 
of the blood-corpuscles through the walls of the vessels, is an exuda- 
tion of the liquor sanguinis. The exuded liquor sanguinis — which 

^ Phil. Magazine^ vol. xxix., 1846. 

2 " Ueber Entziindung und Eiterung," Virchow's *' Archiv," vol. xl. 



168 INFLAMMATION. 

constitutes, the well-known mfiammaiory effusion — differs from the 
liquid which transudes as the result of simple mechanical congestion, 
inasmuch as it usually contains a larger proportion of albumen and 
fibrinogenous substance, a proportion which increases with the in- 
tensity of the inflammation. It also contains an excess of phosphates 
and carbonates. 

The most characteristic feature of inflammatory effusion is the 
large number of cell-structures which it contains. These are the 
direct product of the inflamed tissue, and are in no case generated 
spontaneously in the effused liquid. Most of them are migrated 
blood-corpuscles, others are derived from the proliferating elements 
of the tissue. The quantity and nature of the effusion will thus vary 
with the tissue inflamed, and with the severity of the inflammatory 
process. In non -vascular tissues, as cartilage and the cornea, exuda- 
tion can only occur to a small extent from the neighboring vessels, 
and hence the eSiision is small in quantity. In dense organs, as the 
liver and kidney, owing to the compactness of the structure, a large 
amount of effusion is impossible, and what there is, is so intermingled 
with the structural elements of the organ that it does not appear as 
an independent material. . In the kidney it escapes into the urinary 
tubes, and so apj)ears in the urine. The effusion is most abundant, 
and constitutes an important visible constituent of the inflammatory 
process, in inflammation of those organs which possess a lax structure 
and in which the vessels are but little supported — as the lungs, and 
in tissues which present a free surface — as mucous and serous mem- 
branes. 

III. Alterations in the Nutrition of the Inflamed 
Tissue. — The remaining constituent of the inflammatory process 
consists in an alteration in the nutrition of the elements of the in- 
flamed tissue. The nutritive changes, although they may differ 
according to the structure of the part, are all characterized by an 
increase in the nutritive activity of the cellular elements. 

The nature of these nutritive changes has for the most part been 
ascertained by the investigation of tissues in the lower animals, in 
which inflammation has been artificially induced. In man, the study 
of the primary lesions is difficult, owing to the fact that the process 
can rarely be observed in its earlier stages. These changes will be 
more fully described when considering inflammations of particular 
organs and tissues ; it will be sufficient in the present place merely to 
indicate their general characters. 
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The alteration in nutrition, as already stated, is characterized by an 
exaltation of the nutritive functions of the cellular elements of the 
tissues involved in the inflammatory process. This is evidenced by 
an increase in the activity of those elements which normally exhibit 
active movements, as the amoeboid cells of connective tissue and 
of the cornea. Cells which under normal circumstances undergo no 
alterations in form, and exhibit no active movements, become active 
— sending out processes, and undergoing various alterations in shape. 
(Fig. 53.) This increase in the activity, and variation in the form of the 
cells, is usually accompanied by the growth of 
their protoplasm, and frequently by its division, . ^^' 

and thus by the formation of new cells. In -^^^ot^ 




many cases the protoplasm as it increases in """^JlJl^ 

bulk becomes cloudy and granular, so much so // A ^^ 

as frequently to completelv obscure any nuclei ^"*'f Leucocytes. (Von 

which it may contain. This occurs especially 

in epithtelial elements, and it constitutes the condition known as 

" cloudy swelling^ It is well seen in the glandular epithelium of 

the kidney in acute tubal nephritis. (See Figs. 87 and 88.) 

This increased activity of the cellular elements varies considerably 
in different tissues, and even in the elements of the same tissue. 
Some cells exhibit active movements and form new cells much more 
readily than others. Those tissues, for example, which naturally 
maintain themselves by the multiplication of their elements, as the 
epithelial tissues, become active very readily in inflammation, very 
slight degrees of irritation being suflBcient to cause in them rapid 
cell-proliferation. This is seen in inflammation of mucous mem- 
branes, and of the epidermis. In tissues, on the other hand, whose 
elements normally exhibit no tendency to multiplication, as. cartilage, 
active changes are much less readily induced, the cells are much more 
stable afld multiply with far less facility, and if the inflammation is 
slight, they may not multiply at all, but simply become enlarged and 
undergo some alteration in form. Lastly, in the higher tissues the 
stability of the elements reaches its maximum, and in nerve-cells no 
increase of activity can be induced. 

Different cells in the same tissue exhibit also different degrees of 
stability. In common connective tissue and the cornea, for example, 
the amoeboid cells are the least stable, and are the first to multiply. 
Possibly the age of the cells may influence their tendency to become 
active, the newer being less stable than the older elements. 
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The earliest nutritive change is thus one of oell-growth and cell- 
proliferation ; the subsequent ones are characterized either by impair- 
ment of nutrition and the degeneration and death of the newly-formed 
elements, or by the development of these into a permanent tissue. 
As a rule it may be said that the new cells are less developed than 
those from which they originated, much more projie to undergo retro- 
gressive changes, and if they form a new tissue this is inferior in its 
organization to that of the original structure. If the inflammatory 
process be of considerable severity and stasis be induced in a wide 
area of the tissue, the nutrition may become completely arrested and 
gangrene be the ultimate result. (See " Causes of Gangrene.^') The 
tendency of the new elements to undergo progressive development 
will vary with the tissue involved, and with the intensity of the in- 
flammation. The more intense the inflammation, the more abortive 
are the young cells, and the less is their tendency to form a perma- 
nent tissue. (See "Acute and Chronic Inflammations.") 

In connective tissues, these changes in the cells are necessarily ac- 
companied by changes in the intercellular substance. The latter are 
for the most part characterized by softening. In common connective 
tissue, the fibres in the first place become succulent and less distinct, 
and ultimately they are completely destroyed ; in cartilage, the matrix 
softens and liquefies ; in bone, the lime-salts are removed, the lamellae 
disappear, and the osseous structure becomes converted into medullary 
tissue. Hence the destructive effects of the inflammatory process. 



Having thus briefly described the succession of changes which 
occurs in the process of inflammation, it remains to consider in what 
way these result from the injurious stimulation of the tissue, and how 
far a causal relation subsists between them.^ 

The first apparent change which follows the irritation of the tissue 
consists in the dilatation of the blood-vessels and in an acceleration 
of the .flow of blood. Respecting the cause of this primary vascular 
phenomenon, the physiological investigations of Ludwig and Lov^n 
show that a similar dilatation of the vessels and increase in the activity 
of the circulation are produced by the excitation of a sensory nerve in 

^ The following conclusions are in the main those arrived at by Professors 
Strieker and Burdou-Sanderson. — Holmes^s System of Surgery, vol. v. 
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those parts in which the nerve originates. It was stated in the pre- 
vious edition of this work that the primary vascular phenomena in 
inflammation were probably in the same way owing to an injurious 
impression received by the sensory nerves being reflected by the vaso- 
motor centre to the vessels. The more recent investigations of Cohn- 
heim, however, which have been already quoted, render it necessary 
that this statement should be modified. Cohnheim produced pre- 
cisely the same phenomena in the tongue of the frog after everything 
had been cut through with the exception of the lingual artery and 
vein, and also, in another case, after complete destruction of the 
brain, medulla, and spinal cord, as those which occur in the intact 
animal ; and he considers that the vascular dilatation and accelerated 
blood-flow are due to the direct influence of the irritating agent upon 
the waMs of the bhod-vessels. These experiments therefore appear to 
prove conclusively that the initial injury of the blood-vessels is not 
necessarily reflex, although they do not exclude the probability that 
it may be so under certain circumstances, as, for example, in the case 
of internal inflammations arising from exposure to cold. 

With regard to the cause of the retardation of the blood-stream 
which so quickly succeeds its acceleration, and which may ultimately 
terminate in complete stasis, all recent observations tend to show 
that it likewise is due to some alteration in the properties of the 
walls of the blood-vessels through which the blood passes, and not 
to changes in the blood itself. Professor Lister considers that the 
accumulation of the red corpuscles in the inflamed part and their ad- 
hesion to one another and to the walls of the vessels are owing to their 
natural tendency to cohere together when in abnormal circumstances, 
such as often occurs after their removal from the body ; and he says 
that this tendency is not greater in the blood of inflamed tissues than 
in normal blood. ^ He also finds that the aggregation is as marked 
in blood* which has been defibrinated. These observations seem to 
point to some alteration in the walls of the vessels as the cause of the 
stasis, and not to any abnormal condition of the corpuscles themselves. 
The mere recent investigations of Ryneck and Cohnheim tend to 
confirm the same view. Ryneck has shown that stasis may be pro- 
duced in the web of a frog in which milk or defibrinated blood has 
been injected in place of the normal blood ; and also that in vessels 
the vitality of which has been destroyed or altered by the injection 

1 " On the Early Stages of Inflammation." — Philosoph. Trans. , 1868. 
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of poisonous metallic substances, no stasis can be produced.^ Cohn- 
heim ligatured the ear of a rabbit at its base with the exception of 
the median artery and vein, and emptied the vessels of their blood 
by the injection of a weak saline solution. He then injected into the 
emptied vessels various irritating solutions, and on again allowing 
the blood to flow through the thus injured vessels all the phenomena 
of inflammation ensued.^ These results appear to be conclusive, and 
show that the retardation and ultimate stagnation of the blood-stream 
in inflammation are owing to some alteration in the vital properties 
of the walls of the blood-vessels with which the circulating blood 
comes into contact. 

In explanation of the phenomena of emigration, which takes place 
coincidently with the retardation of the blood-stream — the passage 
of the white corpuscles was formerly supposed to be due to their in- 
herent activity, by virtue of which they penetrated the vascular walls, 
passing through stomata which were believed to exist between the 
endothelium. The red corpuscles were supposed to be forced through 
these openings by the increased blood-pressure. That neither of these 
explanations is sufficient to account for the phenomena is shown by 
Cohnheim's recent investigations. These appear to prove conclusively 
that the emigration of the blood-corpuscles and the exudation of the 
liquor sanguinis are, like the other phenomena of inflammation, due 
to some alteration in the walk of the blood-vessels. 

The remaining constituent of the inflammatory process — the alter- 
ation in the nutrition of the inflamed tissue — succeeds the changes in 
the circulation and the exudation. Respecting the cause of the in- 
creased nutritive activity of the cellular elements which characterizes 
this tissue-change — it is probable that it is for the most part the re- 
sult of the stimulation of the cells by the liquor sanguinis exuded 
from the blood-vessels. This conclusion is mainly based upon the 
well-known experiment of Professor Strieker, which consists in the 
excision of the cornea of a frog, and its insertion beneath the mem- 
brana nictitans of the opposite eye, in which inflammation has been 
previously induced. The transplanted cornea, when removed in the 
course of twenty-four hours, exhibits all the histological inflamma- 
tory changes observed in the unexcised cornea of the opposite eye. 



^ Kyneck, ** Zur Kenntniss der Stase des Blutes in den Gefassen Entziindeter 
Theile." — Rollet's Untersuch. aus dem Institute fur Phys. u. Histol. in Graz. 
2 ** Neue Untersuchungen iiber die Entziindung." Cohnheim, 1873. 
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Hence Strieker concludes that the structural changes in inflammation 
of the cornea of the frog are owing to the stimulation of its elements 
by the liquid exuded from the blood-vessels, and are quite independent 
of nervous influence. That the increased nutritive activity of the 
elements of the inflamed tissue is, however, in every inflammatory 
process the result of their stimulation by the exuded liquor sanguinis, 
cannot be regarded as by any means certain. It is possible that the 
cellular elements may be stimulated to increased activity by means 
of impressions conveyed to them through the nervous system. 



Suppuration. — Suppuration, and the formation of abscesses, is a 
very frequent result of the inflammatory process; it occurs much 
more frequently, however, in some inflammations than in others. As 
a rule it may be stated that the more intense the inflammation the 
more abundant is the formation of pus. 

The essential constituents of pus are cells and a liquid in which 
they are suspended. The liquid has an alkaline reaction and closely 
resembles the liquor sanguinis. It contains various kinds of albu- 
men, fatty matters, and inorganic substances. The cells, or pus-cor- 
pmdes (leucocytes), are indistinguishable from the white corpuscles of 
the blood. As seen after death, they are spherical, spheroidal, or 
irregular-shaped semi-transparent bodies, from -^-^ to ^Vr of an 
inch in diameter, containing a varying num- 
ber of granules, and usually one or more ^^Q- ^^• 
distinct nuclei. (Fig. 54.) The addition of " 
dilute acetic acid causes the cells to swell @ ^ 
up ; they become more spherical and trans- ^ (&^ ^^ 
parent, and the nuclei are rendered more P^corpu^h^ as seen a/t^ death 

'■ ^ ^ a. Before, o. after, the audition of 

apparent. The size of the corpuscles and dilute aceiic acid. x^oo. 
nuclei, and the number of the granules, 

present manifold variations. Pus-corpuscles, like white blood-cor- 
puscles, lymph-corpuscles, and many other young cell-forms — all of 
which are included under the common term of leucocytes — are masses 
of contractile protoplasm. They possess the power of spontaneoas 
movement, and when living undergo continuous alterations in form, 
and migrate in the tissues. (See Fig. 53.) They may also multiply 
by division. 

The mode of origin of pus has been the subject of much contro- 
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versy. The liquid ingredient proceeds directly or indirectly from the 
blood, it is the exuded liquor sanguinis : about this there is no dis- 
pute. The difference of opinion which exists is respecting the origin 
of the formed elements. Without discussing the theories which have 
been advanced by different pathologists, it must now be admitted that 
there are at least two sources from which the cells of pus may be de- 
rived — one from the blood, and the other from the inflamed tissues. 

It has been seen that in the process of inflammation innumerable 
white blood-corpuscles pass out of the vessels into the surrounding 
tissues, and, as these are indistinguishable from pus-corpuscles, it 
must be conceded that one mode of origin of pus is from the blood. 
Further, the white blood-corpuscles may multiply by division, and 
it is probable that by this means the production of pus is greatly 
increased. 

The other source from which the cells of pus are derived is from 
the cellular elements of the inflamed tissue. These, as has been 
described, are the seat of active changes in inflammation ; they may 
multiply and form new cells, and the more intense the inflammation 
the more lowly organized are the newly-formed elements, and the 
less is their tendency to form a permanent tissue. Some of these 
newly-formed cells constitute pus-corpuscles. These, in this case, 
must be regarded as young elements resulting from the proliferation 
of the tissue, which are of low vitality and soon perish. Pus-cor- 
puscles may probably originate in this way from the proliferation of 
any tissue with the exception of nerve, either by simple division or 
by endogenous multiplication. 

Although the formed elements of pus may thus be derived both 
from the blood and from the inflamed tissue, there can be no doubt 
that the former is their principal source, and that they are in the 
main migrated blood-corpuscles. In the earlier stages of the inflam- 
matory process, they are mostly, if not all, emigrants; but in the 
later stages it must be admitted that they may also be derived from 
the cells of the inflamed tissue. 

Such being the modes of origin of pus, it is evident that the more 
abundant the escape of blood-corpuscles, and the more active the 
proliferation of the elements of the inflamed tissue, the greater will 
be the formation of pus, and hence the greater its tendency to collect 
so as to form an abscess. It is consequently in those inflammations 
which are the most concentrated and the most intense — provided that 
the injury be not sufficiently severe to cause complete stasis — ^that 
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the formation of pus is most abundant. The greater the injury sus- 
tained by the walls of the blood-vessels, the more readily will the 
blood-corpuscles penetrate them, and hence the more abundant will 
be the formation of pus. In inflammations of less intensity the escape 
of blood-corpuscles is less abundant, and the proliferation of the 
tissue less active, so that pus is not produced in sufficient quantities 
to cause its collection in the form of an abscess. 

Pus exercises a most injurious influence upon the surrounding 
tissues. The pus-corpuscles appear to be endowed with the power 
of absorbing the tissues with which they come in contact, or, at all 
events, of causing their liquefaction. Hence the softening and dis- 
integration of the tissues which constitute such a destructive element 
in intense inflammations. 

Pus which has remained for any length of time in the tissues 
undergoes certain changes. Its elements may undergo fatty meta- 
morphosis, and thus be rendered capable of absorption. If pus is 
long confined in a closed cavity, its liquid portions may become 
absorbed, and its cells atrophy, so that it gradually dries up into a 
caseous mass, which may subsequently become calcified. 



Varieties of Inflammation. — Inflammation exhibits certain 
variations in its characters according to the severity of the irritation 
which produces it. The more severe the irritation upon which the 
inflammatory process depends, the greater, cceteris paribus, will be the 
damage sustained by the blood-vessels, and consequently — if instan- 
taneous stasis be not produced — the greater will be the tendency to 
the exudation of liquor sanguinis and to the emigration of leucocytes. 
Hence it is in inflammation of considerable severity that the vascular 
phenomena are often so pronounced, the formation of pus so abun- 
dant, and the softening and disintegration of the tissues so consider- 
able. Such inflammations, inasmuch as the action of the irritant 
which produces them is for the most part of short duration, are 
sometimes designated acute injlammations. 

In inflammations of less intensity, in which the damage sustained 
by the blood-vessels is less severe, the textural changes occupy a more 
prominent place, whereas the vascular phenomena are usually much 
less marked, and the formation of pus is less abundant. The precise 
nature of these textural changes must obviously partly depend upon 
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the characters of the tissue which is the seat of the inflammation, but 
variations are also produced according to the severity of the irritating 
agent. It appears to me to be probably true that the less severe 
the irritant which produces the inflammation, the more do the result- 
ing textural changes tend to be limited to the connective tissue which 
is immediately adjacent to the blood-vessels and lymphatics ; whereas 
in inflammations of somewhat greater intensity more distant ele- 
ments become involved. This is seen, for example, in inflammatory 
processes in the kidneys and in mucous membranes. In the former, 
the least severe forms of inflammation are characterized anatomically 
by an increase in the connective tissue around the blood-vessels (see 
" Interstitial Nephritis") ; whilst in inflammations of somewhat greater 
intensity, the prominent textural change consists in swelling or pro- 
liferation of the epithelium within the tubules (see "Tubal Nephritis'^). 
In mucous membranes, also, the more severe inflammations are at- 
tended by epithelial proliferation, the less intense and more chronic 
by changes in the submucous connective tissue. With regard to the 
cellular elements in which these active changes take place, they are 
probably those which are the most intimately connected with the 
lymphatic system — viz., the cells of the connective tissue, and the 
endothelium of the lymphatics and of the blood-vessels. The tend- 
ency of the textural changes resulting from the least severe forms 
of inflammation to be limited to the connective tissue immediately 
adjacent to the blood-vessels and lymphatics, gives to these inflam- 
mations certain peculiarities. The new tissue originating around the 
vessels — consisting in the earlier stages mainly of small round cells, 
but ultimately becoming developed into a more or less completely 
fibrillated structure (an adenoid or fibroid tissue) — leads to an indura- 
tion of the organ in which it is situated, and very constantly, to the 
subsequent atrophy and retrogressive metamorphosis of its other his- 
tological elements. These changes will be more fully considered when 
treating of inflammation of the individual organs and tissues. (See 
" Inflammation of Common Connective Tissues," " Cirrhosis of the 
Liver," &c.) These least severe forms of inflammation, inasmuch as 
the irritant which produces them is not only of slight severity but is 
usually also prolonged in the duration of its action, are often known 
as chronic inflammations. 

Inflammations have received different names according to the nature 
of the injury upon which they depend. Those inflammations which 
result from external injuries, mechanical or chemical violence, are 
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called traumatic. In those cases in which the injurious stimulation of 
the tissue is owing to the transmission of infective materials by means 
of the blood-vessels or lymphatics from some local infecting centre, 
as in pyaemia and acute miliary tuberculosis, the resulting inflamma- 
tions are called infective. Inflammations in which the nature of the 
injury is not obvious are usually called idiopathic. Lastly, the nature 
of the injury may give to the inflammatory process certain pecu- 
liarities. The contagium of smallpox, for example, gives rise to in- 
flammation of the skin, constituting the "rash;" that of syphilis, to 
certain inflammations of the skin, mucous membranes, and other tis- 
sues ; and that of typhoid fever, to inflammation of the intestinal 
lymphatic structures. In all these and numerous similar cases, the 
nature of the irritant impresses upon the inflammation certain pecu- 
liarities, and, in so far as the former is specific, the latter may be called 
specific inflammations. 

Of these different varieties of inflammation, the infective inflam- 
mations, including pyaemia and acute tuberculosis, and the specific 
inflammations resulting from the poison of syphilis, will be sepa- 
rately considered in the next following chapters. The pathology of 
inflammation will then be still further elucidated by the study of 
the process as it occurs in the various tissues and organs. 



CHAPTER XXVI. 



ACUTE TUBERCULOSIS. 



By acute tuberculosis is understood a general infective disease, which 

is characterized anatomically by the occurrence of numerous minute 

nodular lesions more or less generally disseminated in the various 

organs and tissues. The generally disseminated nodular lesions which 

are characteristic of the disease appear to be inflammatory growths, 

resulting from the distribution of infective materials (probably minute 

particles) by means of the blood-vessels or lymphatics from some 

primary inflammatory product. They are, therefore, the anatomical 

12 
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results of an infective inflammatory process, and they constitute what 
have long been known as miliary tubercles. 

General Pathology of Acute Tuberculosis, — Our knowledge of acute 
tuberculosis and of its anatomical result — tyhercle — has until quite 
recently been involved in obscurity ; but at the present time — owing 
in great measure to scientific experimental research — it may be re- 
garded as being much more complete. According to the older doc- 
trines, which were based upon the teaching of Laennec, tubercle was 
looked upon as a specific non-inflammatory growth which originated 
spontaneously in the tissues. Further, this new growth was charac- 
terized by the regular succession of changes which it invariably 
underwent; — it was first gray and translucent, then became opaque, 
and ultimately caseous. Hence in its earlier stages it was known as 
gray, in its latter as yellow tubercle. Caseous metamorphosis was 
held to be such a distinguishing peculiarity of the growth, that all 
caseous masses were regarded as tubercular, and the term "tubercle^' 
came to be applied indiscriminately to all pathological products which 
had undergone this form of degeneration, and which in their color 
and consistence somewhat resembled soft cheese. Caseation, however, 
as already stated, is a common result of the retrograde metamorpho- 
sis of many growths which are destitute of or contain but few blood- 
vessels, and which consist of closely-crowded cellular elements ; and, 
although it may occur to a greater or less extent in tubercle, it is 
by no means specially characteristic of this morbid growth. (See 
"Caseation.") For this much wider extension of the pathological 
significance of caseous degeneration we are mainly indebted to Pro- 
fessor Virchow.^ 

The infective nature of acute tuberculosis was first promulgated 
about eighteen years ago by Buhl, who stated that in the majority 
of cases of this disease, indurated masses which had become caseous 
existed in some part of the body, and that to the absorption of sub- 
stances from these infective centres the general development of the 
tubercle was owing. He further stated that in those cases in which 
the tubercles were confined even to limited portions of a single organ, 
they were also secondary to caseous lesions. Buhl's theory, there- 
fore, implied that the origin of the infective substances was neces- 
sarily associated with caseous metamorphosis of the primary inflam- 

^ For further information on the history of '* tubercle, '* the reader is referred 
to the commencement of the chapter on "Pulmonary Phthisis." 
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matory induration. A modification of this view of the nature of 
the infecting lesion has since been rendered necessary, both by the 
results of post-mortem observations, and also by those which have 
been obtained from the artificial production of tuberculosis in the 
lower animals. 

The experimental investigation of acute tuberculosis was com- 
menced by Villemin in 1865, and subsequently followed out by 
Burdon-Sanderson, Wilson Fox, Cohnheim, Klebs, and others. The 
methods of investigation consisted either in the inoculation of various 
inflammatory products, for the most part products of chronic inflam- 
mations (caseous or not caseous), or in the production of a local 
irtflammatory induration by the introduction of setons and of other 
foreign bodies beneath the skin. Of inflammatory products Dr. 
Sanderson found that none proved so active as that obtained from 
the indurated lymphatic glands of an animal already suifering from 
the disease. In both cases, after a certain lapse of time, disseminated 
inflammatory lesions were produced in various organs and tissues — 
lesions which presented a special tendency to become caseous at their 
centres. It was also found that the distribution of these lesions 
varied according as the infective materials were introduced into the 
blood-vessels or lymphatics, clearly proving that they resulted from 
the dissemination of infective substances by means of the blood 
and lymph streams. The results of these experiments therefore 
show, in the first place, that caseation of an inflammatory product 
is not necessary in order for it to constitute an infective focus; 
and, secondly, that the development of the general tuberculosis is 
not due to anything specific in the substances inoculated, but that 
the products of various inflammatory processes (for the most part 
of inflammations of slight intensity) may constitute the infective 
agents. 

The lesions produced, however, in artificial tuberculosis differ some- 
what from those met with in the natural disease as it occurs in man. 
They differ both in their anatomical distribution, and, to a less extent, 
in their pathological tendencies. The differences in anatomical dis- 
tribution are principally confined to the brain and lungs. The brain, 
which is so frequently affected in the natural disease in man, is rarely 
so in artificial tuberculosis. In the lungs, the first structural changes 
which take place in artificial tuberculosis are stated by Dr. Klein to 
consist in the development of adenoid tissue around the perivascular 
lymphatics, the implication of the alveoli being only a secondary 
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part of the process.^ In the natural disease in man, on the other 
hand, the changes commence in the alveoli themselves. Respecting 
differences in their pathological tendencies, it is to be remarked that 
caseation occurs much more extensively in the lesions artificially in- 
duced than in man. In the former, also, diffused tracts of consolida- 
tion are more frequently associated with the miliary lesions, and they 
may even constitute the predominant structural changes. These differ- 
ences, however, are probably to be regarded as resulting from differ- 
ences in the intensity of the infective agent, and from peculiarities in 
the morbid tendencies of the tissues involved, and not as any evidence 
of a want of analogy in the pathology of the two diseases. 

Passing on to consider acute tuberculosis as it occurs in man, it 
must be stated that one or more masses of inflammatory induration 
which have become caseous are, in the great majority of cases, to be 
found in some part of the body after death ; sometimes in the lungs, 
sometimes in the bronchial glands, sometimes in the glands of the 
mesentery, &c. Much less frequently there exists some ipflammatory 
lesion which is not caseous, as a simple induration, or an ulcerated 
mucous membrane ; whilst in exceedingly rare cases it is stated that 
no such products of a previous inflammatory process have been 
discoverable. 

The results of post-mortem observations of the natural disease thus 
appear to justify the same conclusions respecting the nature of the 
infective substances as those derived from the experimental investi- 
gation of the disease in the lower animals, and in man also it must 
therefore be regarded as in the highest degree probable that any in- 
flammatory product may, under certain circumstances, constitute a 
focus of infection and give rise to a tuberculous process. Why such 
inflammatory products should in some cases be infective, whilst in 
others they remain inert, we are unable certainly to explain. In 
attempting to answer this question, it must be remembered that such 
products may accidentally become placed in direct communication 
with the vascular or lymphatic systems; and also that infective sub- 
stances are much more liable to produce results in some constitutions 
and in some conditions than in others. It is also possible that the 
infective properties of an inflammatory product may be determined 
by atmospheric influence, or by the presence of minute organisms. 



1 " On the Lymphatic System of the Lungs," by Dr. E. Klein. "Proceedings 
of the Royal Society," No. 149, 1874. 
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Whilst acute tuberculosis is thus an infective disease, it is an in- 
fective disease of a special kind. In the first place, the infective 
substances derived from the infective focus — which are probably 
minute particles — not only exercise their irritating influence over 
areas of tissue which are for the most part exceedingly small (hence 
the miliary character of the lesions), but the irritation they produce 
is of comparatively slight severity. The principal result of their 
irritation is consequently a textural change — a new growth of tissue 
at the seat of the injury. (See " Chronic Inflammations.^') In this 
respect this disease presents a marked contrast to one with which it 
is closely allied — pyaemia, in which the severity of the injury pro- 
duced by the infective particles is much greater. and gives rise to the 
formation of abscesses. (See " Pyaemia.'') In pyaemia the intensity 
of the disseminated inflammatory processes is considerable, and the 
course of the disease is usually acute, whilst in acute tuberculosis the 
inflammatory processes are much less severe, and the disease tends to 
run a more chronic course. 

Histology of Acute Tuberculosis. — The miliary lesions in acute 
tuberculosis, although presenting certain differences according to 
their age and to the nature of the tissue in which they originate, are 
tolerably uniform in their histological characters. Their most marked 
feature is the prominent place which a kind of adenoid structure 
occupies in their constitution. This structure is met with in its most 
characteristic form in an indurated lymphatic gland, and it is also, 
as has been already stated, a common histological product of other 
chronic inflammatory processes, as of those in the liver, lungs, and 
other organs (see "Chronic Inflammations"). Its development 
appears to be owing to an impairment of the nutritive activity of the 
new cellular elements, so that they are unable 
to form a more completely fibroid tissue. It 
consists, in the main, of small spheroidal ele- 
ments resembling lymph-cells, which are either 
separated from one another by fine lines of 
homogeneous transparent-looking material, or 

II 1 Ti'ii -4 portion of a Gray Miliar u 

more commonly by a more or less distmctly j^^J^,^ showing the adenoid 
fibrillated and sometimes nucleated reticulum, structure met with in large 

.,. , , /»i»iii 1 . portions of these nodules. X 200. 

withm the meshes ot which the elements are 

grouped (Fig. 55 ; see also Fig. 66). In tuberculous nodules this 
reticulum is sometimes dense and well marked, whilst in other cases 
it is almost completely absent. In addition to the small lymphoid 
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cells there are often si%n some rather larger cells containing one, and, 

in some cases, two nuclei. 

Although an adenoid structure similar to that which has heen 
described usually enters largely 
into the formation of tuberculous 
lesions, it will be found on care- 
ful examination that they present 
1^0 me additional characteristics. In 
the first place, large multinucleated 
masses of protoplasm, somewhat 
resembling "myeloid cells," are 
■ usually to be found associated with 
the lymphoid elements. These 
large multinucleated cells have 
been alluded to by Virchow, Wag- 
A Mult nudtaud Ml from ocL-ag nacaKof ucr, and othcrs, but it is only re- 

nnmc Fie ui. Show ng ihe long branched gently, mainlv owing to the re- 

p Dc«B»> nh cb re continuous « lb Ibe relic •' - -A ^ t-, , 

uium of ihe surroundrng [nduraifii growth, searches of Dr. Oscar Sclmppel, 
mTnernudoBifii^emeniB 'V"o/'^ on « th j|^^j ^^^^ have received a prom 
ment place m the hi&tology of tu 
bercle As the Mew^ of this pathologi<*t concerning their mode of 
origin and on the pithologj of tu 
^'^ '^ bercle generalh difier somewhat 

from iho-ie commonlv entertained, 
I propose merely in the present 
place to state \er\ brieflv the re- 
sult of mv own ob<»ervations made 
subsequently to the peru&al of Dr 
bchuppels \ iluable publications 
For more complete information the 
reader is referred to Dr Schuppel s 
writings on the subject.' 

The most characteristic features 

of these multinucleated cells are 

" their large size, the number of their 

uuclei, and the irregularity of their 
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' Unterauchungen iiber Lymphdrusen-Tuberkiilose; Dr. Oscar Schuppel ; Tu- 
bingen, 1871; and Ueber die Entstehung der Kiesenzellen im Tuberkel. — 
ll^agner's Archiv der Heilkunde, vol. siii., 1872. 
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outline. Some of the larger ones measure as much as jj^ inch in 
diameter. They possess no limiting membraue, but are simple masses 
of protoplasm, containing numerous round or roundly-oval nuclei, 
each enclosing a bright nucleolus. (Figs. 56 and 67.) As many as 
forty nuclei may sometimes be counted in a single cell. Some of 
them are much smaller and contain only three or four nuclei. Four 
or five, or even more, of these multinucleated masses are sometimes 
found in a single tuberculous nodule. 

Many of these lai^ cells possess long branched processes, in con- 
nection with which, and evidently originating from them, are smaller 
protoplasmic masses, also nucleated and branched. (See Figs, 56 and 
68.) The meshes between the branched cells are, accortling to Schup- 
pel, filled with epithelial-like elements. These elements I have failed 




. Widfl muhei' 
w iTmpbald elemenU. ThB bisnci 



to observe, and the meshes I have either found empty or contain- 
ing a few lymphoid cells. (Fig. 68.) It would thus appear that 
the original protoplasmic mass gives origin to a network of lai^e 
branched cells, associated with, and usually surrounding which, is 
more or less adenoid tissue. It is this structure which must be re- 
garded as the most characteristic of tuberculous lesions. It is well 
shown in Fig. 58. 

Although the above characters are to be observed in successful 
preparations and in certain stages of the tuberculous growth, many 
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of them will usually be found wanting. The nuclei and processes 
of the large cells will not always be seen, and the cells often appear 
simply as yellowish somewhat granular masses in which neither 
nuclei nor processes are visible. In this imperfect state they are to 
be found in tuberculous nodules from all organs in which tubercle 
is met with. 

Respecting the pathological significance of these large multinu- 
cleated cells, they appear to be simply the result of chronic inflam- 
matory processes in which the new elements are of such low vitality 
as to be incapable of forming an adenoid or fibroid structure; and 
the branched network of cells to which they often give rise must be 
regarded as representing a lower stage of development than adenoid 
tissue. Although these large cells are most frequently met with in 
tuberculous lesions, they are not especially characteristic of any one 
particular kind of morbid change. They have been found as the 
result of inflammatory processes in various organs and tissues. With 
regard to the histological elements from which they originate, this 
varies. In the lung. Dr. Klein states that they are derived from the 
alveolar epithelium. They may also originate from the cells of con- 
nective tissue, and probably from the endothelium of the blood-vessels 
and lymphatics. Their formation takes place either by the fusion 
of two or more cells or by the excessive development of one cell. 
In the latter ease, the cell increases in size and its nuclei multiply, 
but here the process of development ceases — there is no subsequent 
division of the cell. 

It remains to speak of the blood-vessels of tuberculous nodules. 
The vessels of the tissue in which the nodule originates gradually 
become obliterated in the process of its growth, and there is no new 
formation of vessels, such as takes place in more highly developed 
inflammatory tissue. (See "Inflammation of Common Connective 
Tissue.") The nodules are therefore, except in the earlier stages of 
their development, non-vascular. 

Although the structure which has been described is that most com- 
monly met with, it must be borne in mind that all tuberculous lesions 
are not thus constituted. When treating of the changes in the several 
organs, it will be seen that the precise histological constitution of the 
nodules varies somewhat, according to the characters of the tissue in 
which they originate. In the lung, for example, many of them con- 
sist largely of accumulations of epithelial cells within the pulmonary 
alveoli. 
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Tuberculous lesions almost invariably undei^ more or leas retro- 
grade metamorphosis, although the extent of this vanes considerably, 
and in some cases the nodules may become developed into a firm 
fibroid structure The occurrence of rotrt^rade „ 

metamorphosis is mainly owing to the oblitera- 
tion of the blood vessels which •vccompames the 1^%.-^ 

growth of the lesions The change commences ^OH ^ '> 

in the centre of the nodule, this bemg the part ^S^ '' 

first developed, and consequently that whith is ' ^^^g ti 

the furthest removed from vascular supply The e" °" 

nodule breaks down into a granular fatty d^bni, (>••«/ iit Gras NaMa 
so that its central portions soon become opaque i„u, Ti,hr^^r,i^^h» 
and yellowish. (Fig. 59.) In some cases the »">™'no "p"?" anJ <»/"" 
process of disint^ration is rapid, whilst in others 
it is more gradual. It is usually most marked in the larger and more 
diffused lesions, and henee it is these lesions which are most commonly 
of a yellow color and soft consistence (" yellow tubercle"). In other 
cases the retrograde change is less marked, the reticulum of the nodule 
becomes denser and more fibroid, and, although the fibroid tissue 
usually ultimately undergoes in its central parts more or less fatty 
metamorphosis, the nodule may remain as a firm fibroid mass.' This 
occurs more especially in the smaller lesions. The extent and rapidity 
of the retrograde change depend, I believe, mainly upon the severity 
of the infective process. The more intense the irritation, the greater 
is the tendency to the degeneration and softening of the nodules; the 
less intense and more chronic the process, the more liable are the 
miliary lesions to become fibroid. 

Before concluding the consideration of the general pathology of 
tubereulosis, allusion must be made to those oases in which tbe tuber- 
culous processes are confined to a single organ. This limited tuber- 
culosis difl^ers from the more general one only in the extent of the 
distribution of the infective materials. The miliary lesions originate 
from some retrograde inflammatory product situated usually in the 
same oi^n as that in which they occur, and their limitation is prob- 
ably owing to the infective substances being disseminated by the lym- 
phatics and serous canals and not by the blood-vessels. This will be 



' Dr. Klein states (toe. dt.) that the large multinucleated cells undergo a fibroid 
trans form ation, and become converted into a dense feltwork of fibrillar ti&sue, 
which tissue gradually dies away and becomes caseous. 
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again referred to in the chapter on " Pulmonary Phthisis," and also 
in the following description of the tuberculous process as it occurs in 
tlie several organs and tissues. 

Tuberculosis of the Fift Mater. 

In the pia mater the tuberculous process is associated with in- 
flammation of the meninges, constituting the condition known as 
tubercttlar meninffUh. This is ajraost invariably a part of a general 
tuberculosis. 

The process is almost exclusively confined to the pia mater at the 
haae of the brain, and the tuberculous nodules — which may easily 
escape observation — are seen in connection with the small arteries in 

Fio GO. 




the Sylvian fissures, and deeply seated between the convolutions. A 
few scattered granulations are, however, frequently visible on the 
upper surface of the hemispheres. The inflammatory growth origi- 
nates in the perivascular lymphatic sheaths which enclose the small 
arteries of the pia mater. (Fig. 60.) The cells of the sheath mul- 
tiply, and, the process of proliferation commencing at separate centres, 
numerous small gray notlules are produced around the vessel. These, 
which are distinctly visible to the naked eye, cause an external bulging 
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of the sheath^ and a diminution in the calibre, or even complete 
obliteration, of the enclosed vessel. 

The localized obstructions to the circulation which result from the 
pressure of the perivascular nodules cause intense hyperaemia of the 
collateral vessels, and thus the pia mater at the base of the brain 
becomes exceedingly vascular, there being in some cases rupture of 
the vessels and extravasation. This is followed by a more general in- 
flammatory process — a true basic meningitis. A transudation of the 
liquor sanguinis takes place from the hypersemic and injured vessels, 
blood- corpuscles escape, and thus the meshes of the pia mater become 
infiltrated with a sero-fibrinous liquid, which in many parts has a 
puriform character. 

The changes in the pia mater at the base of the brain arc attended 
by softening of the immediately subjacent cerebral substance, which 
becomes infiltrated with young cells. The lateral ventricles at the 
same time become distended with serosity (acute hydrocephalus), so 
that the convolutions on the surface of the hemispheres arc seen to 
he much flattened. The ependyma and choroid plexus also become 
exceedingly vascular, and the walls of the ventricles, together with 
the fornix and soft commissure, become much softened. All of these 
changes are owing partly to an inflammatory process and partly to 
the mechanical ol)Struction to the circulation caused by the tubercu- 
lous growth. In addition, the arachnoid membrane is dry and sticky. 

Tuberculous Masses in the Brain, — In addition to the miliary 
lesions occurring in the pia mater in tubercular meningitis, large 
tuberculous masses are occasionally met with in the brain unasso- 
ciated with a general tuberculous process. These masses, which vary 
in size from a hazel-nut to a hen's egg, commonly occur in the 'cere- 
bral substance, especially at the base of the brain. They are of a 
* pale yellow color and firm consistence, and usually form quite round 
globular tumors. Their surface is often seen to be covered with 
minute gray nodules, which extend into the surrounding tissue ; and 
on section, similar nodules are sometimes visible, scattered through 
the substance of the tumor. In most cases only one or two such 
masses are found, but occasionally they are more numerous. They 
occur especially in childhood, and usually in children in whom there 
is a general tendency to caseation of inflammatory products ("scrof- 
ulous" children). When examined microscopically, they are found 
to be made up of an adenoid structure with large branched cells, such 
as has been already described as so characteristic of tuberculous lesions. 
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This structure — which is best seen in the peripheral portions of the 
tumor — is often concentrically arranged around blood-vessels, and is 
found undergoing in different parts fibrous and caseous metamorphosis. 
Respecting the nature of these masses and the way in which they 
originate, it is difficult to speak with certainty. From the fact that 
miliary nodules are so often to be seen on their surface and extending 
into the surrounding tissue, it is supposed that they originate by the 
aggregation of such nodules — that the primary nodule constitutes an 
infective focus, and so causes a succession of growths in its immediate 
vicinity. This hypothesis is probably correct. Occasionally the tu- 
berculous mass causes a more general infection, and so gives rise to 
tubercular meningitis or to a general tuberculosis. 

Tuberculosis of Lymphatic Glands. 

In the lymphatic glands, tuberculous processes give rise in the first 
place to changes in the peripheral portions of the gland, inasmuch as 
it is with these that the infective materials which are conveyed by 
the lymphatic vessels first come into contact. The active changes in 
the cellular elements of the gland are accompanied by the formation 
of the large multinucleated branched cells already described, which 
are here usually very abundant. In the earlier stage of the process 
small gray nodules are visible scattered through the cortex. These 
gradually increase in size and become caseous. The gland then be- 
comes enlarged, the distinction between its medullary and cortical 
portions becomes lost, and it becomes changed to a grayish homoge- 
neous mass, in which are varying-sized tracts of caseous material. 
The new growth very frequently undergoes a marked fibroid develop- 
ment, so that the caseous masses are surrounded by a dense fibroid 
structure. The caseous portions of the gland may subsequently ' 
soften, dry up, or calcify. 

Tuberculosis of Mucous Membranes. 

In mucous membranes the development of tuberculous nodules is 
usually secondary to some primary inflammatory process which leads 
to ulceration of the membrane. The intestinal, the urino-genital, 
and the respiratory mucous membranes may all be the seats of a 
tuberculous growth; but it is in the former that it constitutes the 
most frequent and most important change. 
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The IrUestine. — In the intestine the occurrence of true tuberculous 
processes appears to be almost invariably preceded by primary inflam- 
matory changes in the intestinal lymphatic structures. These changes 
have their seat in the solitary and Peyer's glands, and, as in typhoid 
fever, it is especially these structures in the lower part of the small 
intestine and in the caecum which are affected. 

The first stage of the process consists in an inflammatory hyper- 
plasia of* the lymphatic elements. In Peyer's patches this hyper- 
plasia usually afiects isolated follicles in the patch. The solitary 
glands and certain follicles in the patches thus become swollen, and 
project with undue prominence above the surface of the membrane. 
The newly-formed elements then undergo retrogressive changes — 
they soften and caseate, the degeneration in the patches commencing 
at several separate centres, and often extending until the whole patch 
becomes destroyed. As the result of these primary inflammatory 
changes an ulcerated surface is produced, the floor and edges of which 
are more or less thickened, owing to the extension of the inflamma- 
tory process into the submucous connective tissue. This is a simple 
ulcer, and its production, so far, is quite independent of a tuberculous 
process. 

What must be regarded as a tuberculous change occurs subse- 
quently to the primary ulceration, and it consists in the development 
of small nodules of induration in the floor of the primary ulcer. 
The development of these nodules appears to take place principally 
around the blood-vessels, and, as these are arranged transversely around 
the intestine, the new growth proceeds in the same direction. These 
secondary nodules of induration, like the 
primary inflammatory product, soften Fig. 61. 

and become caseous, and thus the process 
of ulceration gradually extends trans- 
versely until the whole circumference of a Tubercular Ulcer of the Intestine. 

the gut may be destroyed. The ulcer (I>iagrammatic.)a. Epithelial lining. 
& •/ •/ 0. Submucous tissue, c. Muscular 

thus produced presents a strong contrast coat. d. peritoneum, 
to that of typhoid. Its edges and base 

are thickened and indurated, and the nodules of new growth, tend- 
ing to become caseous, are seen scattered in its floor. (Fig. 61.) 

The tubercular ulcer rarely, if ever, heals. Owing to the thick- 
ening of the tissues at its base, perforation is quite an exceptional 
occurrence. In the process of its extension the ulceration is attended 
by some contraction and narrowing of the gut. 
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Tuberculosis of the Lungs. 

Tuberculous processes occur in the lungs as a part of a general 
tuberculosis, and also in many cases of pulmonary phthisis. The 
nature of the resulting inflammatory lesions is similar in both. It 
will be well, however, in the present place, more particularly to 
describe these lesions as they occur in the general infective' disease. 
The more limited processes which take place in many cases of phthisis 
will be again referred to in a subsequent chapter devoted to the con- 
sideration of this affection. (See "Pulmonary Phthisis.^^) 

The pulmonary lesions met with in general tuberculosis consist, 
for the most part, of disseminated nodular growths, which are uni- 
versally known as " miliary tubercles.^' These growths are of two 
kinds — the gray and the ydlow. The gray are semi-transparent 
nodules of a grayish-white color, varying in size from a small pin^s 
head to a hemp-seed. They are somewhat spherical in shape, and 
usually possess a well-defined outline. Sometimes they are firm, 
and almost cartilaginous in consistence; whilst in other cases they 
are much softer and almost gelatinous. These softer forms, instead 
of being semi-transparent, are more opaque and white. The yellow 
are, for the most part, larger than the preceding, many of them much 
so, some being as large as a pea. They are also softer in consistence, 
less defined and regular in outline, and they pass more insensibly 
into the surrounding tissue. Many of them possess a grayish-white 
translucent margin, which may be pretty firm in consistence, but 
never so hard as are many of the gray nodules, whilst their central 
portions are opaque, yellow^ish, or caseous. These nodules, both the 
gray and the yellow, although generally scattered, are sometimes 
confluent in groups. 

Both the gray and the yellow nodules are often found associated 
in the same lung ; in other cases the gray nodules only are met with; 
whilst less frequently nearly all the growths are of the yellow 
variety. The condition of the pulmonary tissue which is situated 
between the nodules varies considerably. It may be perfectly nor- 
mal, more or less congested and oedematous, or it may present 
varying-sized tracts of grayish, granular, friable consolidation. A 
perfectly normal condition of the intervening pulmonary tissue is 
found in many of those cases in which all the growths are of the 
firm gray variety ; but when there are numerous yellow or soft 
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learly always more or less congested 



'if'^, 



gray nodules, the lunga are i 
or consolidated. 

"When these nodules are exatn- 
iued microscopically, they are seen 
to exhibit two different kinds 
of structure — viz., the idenoid 
structure with branched multi 
nucleated cells, which has been 
already descril)ed as that which 
is the most eliaracteristic of tu 
bereulous lesions, and accumula- 
tions of epithelial cells within 
the pulmonary alveoli (catarrhal 
pneumonia). There is, however, 
this marked difference between 

the various kinds of nodules n.6(™l»H>. showing Die sccumuliLlioni nllliln 

, II J. the Bl.mliBllhepsripheralroHiuni of the nodule, 

that whereas the smaller firm andihsdfg™erMioniniiie»ntre. xaa. 
gray ones are constituted en- 
tirely of the first^named tissue, the lai^er soft gray and most of the 
yellow ones consist lai^ely of the alveolar accumulations. 





mall portion of Ute mail tilenial part of a rtUoto niiwrcfc/nwi the Lung in a en. 
and the alieolKr walla are slightly thickened bjan adenoid growth. Uore inU 



Firstly, with regard to the soft gray and yellow nodules. Mauy 
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gray Tubercle from 
Tidnratlont- Show 
IblckvnlDg of thi' 



soTuetimes a small amount of fi 



of these when examined with a low magnifying power present the 
appearance represented in Fig. 62, the nodules being apparently 
made up of accumulatioDS within the alveolar cavities. When more 
highly magnified, their constitution 
it once becomes evident (Fig. 63). 
Their central portions (c) consist, for 
the most part, of a structureless gran- 
ular dfbns in which, perhaps, here 
au i there traces of formed elements 
are MsibJe More externally are 
seen indications of alveoli, which are 
filletl with partially degenerated epi- 
thelial cells (A), whilst in the periph- 
enl portions of the growth (a) the 
alveolar cavities are quite distinct, 
their avails are slightly infiltrated 
with an adenoid growth, and their 
cavities contain epithelial cells and 
Drinous exudation. In other nodules 
there is no such extensive necrosis, but the adenoid thickening of the 
alveolar walls is much more marked, and the alveolar cavities con- 
tain either distinct epithelial elements, ill-defined masses which ap- 
parently consist of confluent epithelium, or large multinucleated cells 
{Fig. 64) ; these last-named cells originating, as described by Dr. 
Klein, from the alveolar epithelium.' 

The histo]<^cal characters of the smaller firm gray nodules differ 
from the preceding. These, when examined with a low magnifying 
power, appear as little somewhat spheroidal masses, the cellular ele- 
ments of which are often to be seen grouped around separate centres 
(Fig. 65). "When more highly magnified, these centres are seen to 
consist of the large multinucleated hrauched cells already described 
(see Fig. 58), and the small-celled structure grouped around them is 
adenoid tissue; the large cells having originated within the alveoli, 
the adenoid tissue in the alveolar walls. This adenoid structure at 
the peripheral portions of the nodules extends into and produces a 

• ThffB large multinucleated cells areslaled bj Dr. Klein {loc.cit) to originate 
eitlier by the fusion of the alveolar epithelium, or by the excessive development 
of one fpilbelial cell. Since the publication of Dr. Klein's statement I have 
frequently observed these cells situated distinctly in the ulveolur cavities ; and I 
have no doubt they originate in the way he desoribes. ^ 
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thickening of the walls of the alveoli with which the nodule is in- 
corporated (Fig, 66). In many of the nodules the central portions 
have undergone retrograde changes and a 




Respecting the cause of these differences in the histological char- 
acters of the miliary lesions in the lungs, I believe them to depend 




^iTStf"?, 



upon differences in the age of the nodules, and in the intensity of the 
toberculous process. If the intensity of the process be very consid- 
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erable, the nodules will consist almost exclusively of accumulations 
of epithelium and fibrinous exudation within the pulmonary alveoli, 
and the nodule will rapidly undergo disintegration. (See Figs. 62 
and 63.) If the process be less intense, and the nodules attain a 
more advanced age, the necrosis will be less rapid and complete, the 
development of adenoid tissue in the alveolar walls will be greater, 
and the epithelial elements may form large multinucleated cells. (See 
Fig. 64.) Lastly, in the least severe and most chronic processes, the 
development of multinucleated elements and the formation of the 
network of branched cells reaches its maximum (see Figs. 58 and 
65), necrosis takes place slowly in the central portions of the nodule, 
and there is often considerable fibroid induration of the new tissue. 
There is thus a close analogy between the tissue-changes resulting 
from tuberculosis of the lungs and those which result from other 
inflammatory processes. (See " Chronic Inflammations.^') The ne- 
crosis of the lesions is mainly owing to the interference with their 
vascular supply caused by the pressure exercised upon the blood- 
vessels by the intra-alveolar accumulations, and the obliteration of 
the vessels by the adenoid growth in the alveolar walls. In the 
most acute forms of the disease it probably also partly depends upon 
inflammatory blood-stasis. 



CHAPTER XXVII. 

PYEMIA AND SEPTICEMIA. 

The diseases known as Pyaemia and Septicsemia result from the 
absorption and dissemination of certain infective substances derived 
from some focus of acute inflammation. In these diseases, therefore, 
as in acute tuberculosis, we have a focus of inflammation from which 
the infective substances are derived, the general dissemination of these 
substances, and the secondary processes to which they give rise. 

When a person receives an external injury sufficient to cause an 
inflammatory process of considerable extent and intensity in the part 
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injured, this process is usually followed by a general disorder of the 
vital functions, the most prominent symptom of which is pyrexia. 
This pyrexia, which so commonly occurs after surgical operations and 
other extensive local injuries, is what is usually known as traumatic 
or inflammatory fever. Respecting the cause of this pyrexia, it is 
probably mainly due to the absorption of some of the products of 
the local inflammatory process, and of substances resulting from the 
decomposition of dead organic matter in the neighborhood of the 
injury. In other words, the pyrexia and other phenomena result 
from the dissemination of certain infective materials from a focus 
of acute inflammation. 

Closely allied to this traumatic or inflammatory fever is the con- 
dition known as septiccemia. Here, also, there is aji absorption of 
certain infective substances from some inflammatory lesion, but the 
general disturbance of the vital functions to which they give rise is 
much more considerable. They cause not only pyrexia, but frequently 
also vomiting and diarrhoea, and ultimately a condition of coma and 
collapse which tends to terminate in death. Septicaemia appears there- 
fore to differ from simple traumatic fever mainly in this — that in it 
the general infective process is one of much greater intensity. In 
both there is usually an absence of any characteristic local lesions. 
After death decomposition takes place very rapidly. The blood is 
found to be somewhat darker and less firmly coagulated than natural ; 
the spleen and liver are enlarged, friable, and abnormally vascular ; 
and, if there has been diarrhoea, the intestinal mucous membrane may 
present the appearance of acute catarrhal inflammation, with some 
swelling of the lymphatic structures. In some cases also there is 
pleurisy or pericarditis. 

The general infective process known as pycemia differs from both 
traumatic fever and septicaemia in this respect — that in it the dis- 
semination of the infective substances derived from the inflammatory 
focus gives rise not only to that general disturbance of the vital func- 
tions which characterizes these two conditions, but also to the forma- 
tion of metastatic nodules of induration which soon assume the char- 
acter of abscesses, and to more difliised inflammatory lesions. These 
metastatic nodules of induration which so quickly become purulent, 
and are so characteristic of the disease, present certain peculiarities. 
In their earlier stages they usually consist of somewhat reddish, 
friable, granular-looking masses of consolidation, which are sur- 
rounded by a thin zone of red hypersemic tissue. These masses are 
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frequently wedge-shaped, the apex of the cone being towards the 
centre of the organ. They vary considerably in size, some not being 
larger than a small pea, whilst others exceed the size of a chestnut. 
The consolidated mass soon assumes the characters of an abscess. Its 
more central portions become softened and purulent, and ultimately 
it tends to become converted into a collection of pus and broken-down 
tissue, this being still surrounded by a thin red zone of induration. 

These metastatic abscesses are met with most frequently in the 
lungs; but they also occur in the liver, spleen, kidneys, and in other 
internal organs. They are more commonly found near the surface 
than in the more internal portions of the organ, often being situated 
immediately beneath the fibrous capsule. 

The more diffused inflammatory processes which also occur in 
pyaemia consist chiefly in suppurative arthritis and inflammation of 
the serous membranes, especially of the pleurae and pericardium. 

Although the occurrence of metastatic abscesses in the later stages of 
many of these acute infective processes has served as a basis for their 
classification — those in which they occur being termed pyaemic, those 
in which they are absent, septicaeraic — I agree with those who be- 
lieve that it does not justify the conclusion that there exists between 
them any essential pathological difference. Both pyaemia and septi- 
caemia probably result from the absorption of the same infective 
substance, although the intensity of its infective properties may vary 
very considerably. The effect of this substance may be simply to 
produce a general disturbance of the vital functions — a septicaemia ; 
or, more remotely, to cause various disseminated suppurative inflam- 
mations — a pyaemia; and as in other acute infective diseases — e.^r., 
scarlet fever — death may result from the general disturbance of func- 
tion quite independently of any local lesions, so in the diseases now 
under consideration a septicaemia may be the cause of dissolution 
without the occurrence of any of those metastatic products which are 
regarded as characteristic of pyaemia. Such being the case, it is 
evident that whereas a septicaemia may exist without the subsequent 
development of metastatic lesions — a pyaemia, pyaemia must always 
be associated with more or less septicaemia. In other words, pyaemia 
is a septicaemia in which there are metastatic suppurative inflamma- 
tions. 

Having thus pointed out the close pathological relation which sub- 
sists between these two infective processes, it remains to consider the 
nature of the infective substance and the circumstances under which 
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it IB produced, its abeorption and dissemiDation, and subsequently to 
explain the occurrence of the metastatic lesions. 

The infective substance, as already stated, originates in connection 
with the products of an inflammatory process. With regard to its 
nature, we are at present unable to apeak certainly. Its production, 
however, appears to be invariably associated with the putrid decom- 
position of the inflammatoTy liquids. 

It is well known that the ordinary putrid decomposition of albu- 
minous liquids ie always associated with the presence in them of 
minute organisms termed bacteria, the most common form of which 
are little rod-shaped bodies, such as are represented in the accompany- 
ing drawing (Fig. 67). In a series of observations made in the 
laboratory of the " Brown Institution" with the object of determining 
the nature of the pysemic poison. Dr. Burdon-Sanderson found that 
these, or similar organisms, abounded in all the inflammatory liquids, 
and sometimes existed in the blood, of animals in which pyiemic 
processes had been artificially induced.' These oi^nisma he divides 
into two groups— rod -shaped bodies endowed with the power of 
spontaneous movement, similar to the smallest forms represented in 
Fig. 67 {bactaium mbrio), and dumb-bell forms which have no 
proper movement {bacterium varicosum). When liquids derived 
from pyEemic inflammations are injected into the circulation, or into 
one of the serous cavities of an animal, they produce the symptoms 
of pytemia, and Dr. Sanderson finds that the intensity of these symp- 
toms appears to bear some direct relation to the number and forms of 
bacteria which the infective liquids contain. Those animals which 
were inoculated with liquids containing nu- 
merous minute rod-shaped bacteria, died rap- ' ' , 
idly with symptoms of septiciemia; whereas , «'i^''^;'^''>'@ ■„- 
in those in which the inoculated liquid 
tained fewer bacteria of a dumb-bell form, t 
process was more protracted and was attended 
by the development of metastatic abscesses — a 
pytemia. The results of these investigations 

therefore show that, in the lower animals, bac- l"l*^»^ra^cl«. Tt* i«cterift 
teria are invariably present in liquids which 

are capable of inducing pyaemic processes, and they thus tend to con- 
firm the statement which has already been made, that the development 

' " Trans. Patli. Soc. Lond.," vol. ixiii., 1872. 
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of pysemic processes in man appears to be invariably associated with 
the putrid decomposition of an inflammatory product — sl decompo- 
sition which is always attended by the presence of bacteria. 

Whilst it must thus be admitted that bacteria are invariably present 
in liquids which are capable of inducing pysemic processes, it is 
probable, according to Dr. Sanderson, that the development of the 
pysemic poison, although associated with, is something quite distinct 
from, the process of simple putrefactive decomposition ; for, as he 
has shown, the virulence of pyaemic liquids is diminished by their 
being kept. In conclusion, all that we are at present able to state 
with any degree of certainty respecting the nature of the pyaemic 
poison is, that its development appears to be invariably associated 
with the putrid decomposition of inflammatory products, and that the 
liquids in which it is generated contain those low organisms which 
always accompany the ordinary process of putrefaction, and possibly 
also other organisms which are specific.^ 

Another important point in connection with the development of 
the pyaemic poison is the fact that the inflammatory focus in which 
it originates is, in the majority of cases, the result of some extemol 
injury — an injury producing a lesion which communicates with the 
external air. That this should be so, will be readily understood when 
it is remembered that the decomposition of animal fluids is materially 
hastened by free exposure to atmospheric influences. 

Allusion must here be made to the great proneness of pyaemic 
processes to occur where persons with open wounds are concentrated 
together, as in hospital wards. In explanation of this, it must be 
remembered, as pointed out by Mr. Savory, that the decomposition 
of an animal fluid is hastened by the introduction into it of any other 
animal matter which is also undergoing active putrefactive change.^ 

Although pyaemia thus usually results from external inflamma- 
tions, it sometimes occurs under circumstances in which no external 
point of inflammation is discoverable, and the inflammatory focus is 
situated internally. As an example of this may be mentioned cases 
of pyaemia resulting from acute necrosis of bone. In explanation of 
these cases the results of Dr. Sanderson's experiments, already alluded 



1 Cohn states that there are bacteria found in infective diseases which are quite 
distinct from those forms which accompany ordinary putrefactive decomposition. 
See "Quarterly Journ. Micr. Science," 1873, p. 166. 

'"Discussion on Pyaemia at Clinical Society," Mr. Savory. — "Trans. Clin. 
Soc. Lond.," vol. vii. p. Ixxvi. 
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to, are of much value. Dr. Sanderson finds that pyaemia may be 
induced in the lower animals by the introduction into one of their 
serous cavities of liquids produced by an inflammatory process which 
has been set up by chemical agents under circumstances which pre- 
clude the possibility of the introduction of any infecting substances 
from without — liquids, however, which, like those derived from an 
external inflammatory lesion, abound in bacteria. 

Having discussed the nature of the pysemic poison, and the circum- 
stances under which it originates, it remains to consider how it be- 
comes absorbed and is disseminated. Decomposing fluids in contact 
with inflamed tissues — fluids capable of producing the most intense 
pysemic processes if artificially inoculated — do not always become 
absorbed. The causes which in some cases favor their absorption, 
and in others prevent it, must be looked for, according to Mr. Savory 
(foe. cU,)j in the condition of the inflamed tissues with which they are 
in contact. Billroth and others have shown, experimentally, that 
when granulations are healthy they offer a decided obstacle to the 
absorption of fluids from their surface, but when they become partially 
destroyed, or are in an unhealthy condition, fluids readily permeate 
them. It must, then, be considered as exceedingly probable that the 
absorption of the pysemic poison is intimately connected with some 
abnormal condition, due to injury or disease, of the inflamed tissues 
with which it is in contact. The poison, when absorbed, is dis- 
seminated by means of the veins and lymphatics. 

The remaining point for consideration is the pathology of the 
disseminated secondary inflammations — the diffuse lesions and the 
metastatic abscesses. The most common diffuse inflammatory lesions 
which result from the pysemic process are suppurative arthritis, in- 
flammation of the serous membranes, and of the subcutaneous cellular 
tissue. The mode of origin of these diffused inflammatory processes 
we are unable certainly to explain. They probably occupy the same 
pathological position as the diffuse inflammations which occur in 
other infective diseases — e.g., in scarlet fever and acute tuberculosis. 

Our knowledge of the pathology of the metastatic abscesses is much 
more complete. These appear usually to be of embolic origin, the 
emboli. originating in the venous thrombi which form at the foci of 
the primary or secondary inflammations. The circumstances under 
which thrombi formed in the vessels of a part become softened or 
broken up, so as to furnish embolic plugs, and the way in which these 
plugs may set up acute inflammatory processes at the seat of their 
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arrest, will be fully described in the chapters on " Thrombosis^^ and 
"Embolism."^ It will be sufficient in the present place to state that 
in the course of a pysemic process the coagula which form in the 
vessels at the seat of the pysemic inflammations become infected with 
the pysemic poison, and if they soften or become broken up so as 
to furnish embolic plugs, these plugs cause secondary suppurative 
processes in the parts in which they become arrested ; and it is to 
the dissemination of these infective emboli that the formation of 
the majority of the metastatic abscesses in pysemia is owing. 



CHAPTER XXVIII. 



SYPHILIS. 



The lesions occurring in the course of constitutional syphilis are 
for the most part inflammatory in their nature, but in their seat, dis- 
tribution, and histological characters, some of them present certain 
peculiarities which make them quite characteristic of this disease. 
The primary syphilitic lesion (usually the indurated chancre), the 
secondary lymphatic gland enlargement, and the subsequent series of 
changes in the skin, mucous membranes, and, later, in the nervous 
system, bones, and internal organs, are all of them the results of 
chronic inflammatory processes induced by the syphilitic poison. 

The lesions, however, which must be regarded as especially char- 
acteristic of constitutional syphilis are of two kinds— certain fibroid 
indurations, and a form of nodular growth which is known as a gumma 
or syphilitic tumor. These two forms of lesion are very frequently 
associated, and in many cases it becomes difficult to draw a line of 
demarcation between them. A fibroid lesion is sometimes simply 
the remains of what was previously a gummy tumor. 

Fibroid growths unassociated with gummata usually occur some- 



^ The student will do well to read the chapters on " Thrombosis" and " Em- 
bolism" as a sequel to the present chapter. 
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what earlier in the course of constitutional syphilis than the gummy 
tumors. They consist in the first place of an embryonic small-celled 
tissue, which subsequently becomes developed into a fibroid or adenoid 
structure (see "Inflammation of Common Connective Tissue"). The 
fibroid thickenings which result are characterized by their localization 
and by the irregularity in their distribution. They occupy, for4he 
most part, small areas, the surrounding tissues being unaffected. It is 
these peculiarities in their distribution and localization, and not their 
histological characters, which render them so characteristic of syphilis. 

These fibroid changes are met with in various situations — in the 
periosteum, in the sheaths of nerve-trunks, in the capsule and inter- 
stitial tissue of organs, and in muscle. When occurring in the cap- 
sules of organs they present very characteristic appearances. In 
the liver and spleen, where they are the most frequent, they give 
rise to an irregularly distributed thickening and puckering of the 
capsule which is exceedingly typical of advanced syphilis. The 
thickened portions are usually connected with dense fibroid septa 
which pass into the interior of the organ ; and there are frequently 
also numerous strong peritoneal adhesions. The gummy masses 
about to be described are very often to be found in the midst of 
the fibroid growth. 

The other variety of lesion, which is perhaps more characteristic 
of syphilis than the preceding, and very frequently associated with 
it, is the gumma or syphilitic tumor. The gummata were formerly 
regarded as non-inflammatory neoplasms, and were classified by 
Virchow amongst what he termed the "granulation" tumors. As 
usually met with, they are moderately firm yellowish-white nodules, 
having often, on section, somewhat the appearance of a horse-chest- 
nut. They vary in size from a hemp-seed to a walnut, and are sur- 
rounded by a zone of translucent fibrous- looking tissue, which some- 
times has the appearance of a capsule, and which is so intimately 
associated with the surrounding structures that the complete enuclea- 
tion of the mass is impossible. In the earlier stages of their devel- 
opment, when they less commonly come under observation, they are 
much softer in consistence, more vascular, and of a reddish-white 
color ; whilst in their most advanced stages, owing to extensive re- 
trogressive changes, they may be distinctly caseous. 

When the gummata are examined microscopically, they are found 
to consist in the main of atrophied, degenerated, and broken-down 
cell-products, embedded in an incompletely fibrillated tissue. There 
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are, however, some marked structural differences between the central 
and external portions of the growtli. The central portiona are com- 
posed almost entirely of closely-packed 
'"■ ■ granular debris, fat granules, and eholes- 

terine, amongst which may be an exceed- 
ingly scanty fibrillated tissue. (Fig. 68, 
a.) Surrounding this and directly contin- 
uous with it is a more completely fibril- 
lated structure ; whilst the peripheral por- 
tions of the growth, which are continuous 
with the surrounding tissue, consist entirely 
r of small round cells — the granulation or 

G««m!, Grov,ii, fivm Lircr. a. '< mdifferent" cells. (Fig. 68, b, and Fig. 
ing of gi-aiiuiar debris, i.'perfpha- 69.) The blood-vcssels, which only exist 
ml gmnuLhti^n tiMne. r A blood- ■ j.],g external portious of the growth, are 
very few in numljer. 
The three zones above described, which are to be distinguished 
more or less clearly in most of the gummy nodules, correspond with 
three different stages in their growth. The most external zone, con- 
sisting of the granulation-tissue, represents the early stage of devel- 
opmeut, and by the continuous formation of tliis tissue the growth 
may continuously increase. The intermediate fibrous zone represenls 
the second stage in the process — tlie development of the granulation- 
tissue into a more or less completely fibrillated structure. The char- 
acters of this fibrillated tissue vary in different growths. In some 
^ ^^ the fibrillation is very distinct; in 

others, the tissue is dense and cica- 
tricial in character; whilst less fre- 
quently it consists of a reticulated 
structure within the meshes of which 
are grouped round small cells. ("Ade- 
noid tissue ;" compare with Fig. 74, a.) 
(Fig. 70.) The central zone, consist- 
ing of tlie amorphous granular ma- 
gto^ in II e'Aiine, '"shoeing tb'^amM- tcriat, represents the oldest portion 
celled growth in ihs Intel tubuiK iiBBuo. of the growth — that which has un- 
dei^one retrc^ressive changes. The 
blood-vessels, which only exist in the zone of proliferation, appear to 
become obliterated in the process of development ; and this probably 
accounts for the rapid d^neration of the central portions of the 
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growth. When the tumor is large, it may sometimes be Been to be 
made up of several distinct smaller growths, each presenting at its 
circumference the more perfect cells, whilst its central i»rt8 are 
granular and amorphous. 

It would thus appear that the first stage in the process of forma- 
tion of these gummy growths consists in the production of a small- 
celled granulation-tissue. This is followed by the iucomplete develop- 
ment of the new tissue into a fibrillated or adenoid structure, t<^cthcr 
with the atrophy and degeneration of the young elements. The de- 
generated elements become closely packed in the centre of the growth, 
whilst proliferation and incomplete fibrillation continue at the circum- 
ference. The central portions of the growth may ultimately become 
calc fied but more co nmonly tl ej 
gradually become abso bed an 1 a "^ 

mere pu kered fibrou cat x occu 
p es he seat of I e or ^ al tumor 
Th s s one of I e js n I ! 
he fibro d le. o s or g a e 

The gun mata ar tl e ue for 
ons most chanc r t c of s j 1 1 
and the r d str I u on s aln ost co- 
extens ve tl tla of jpl 1 c Ic- 
s ons They are ne w 1 the 
sk n a d subc tancous cellular s 
sue n he subm eo s t ssuc n 
muscle fasc se bone ad I e 'on 
nect ve t =Bue of oi^ s — e i>cc all 
of the 1 er bra n test le an I k \ 
less frequentlj, in the lungs, as do also simple localized fibroid in- 
durations. AVhen situated in tlic submucous tissue the mucous 
membrane usually becomes destroywl, and a deej) ulcer forms. This 
is seen in the pharynx, soft palate, tongue, larynx, and in other 
parts. These true gummy ulcemtious must lie distinguished from 
the superficial ulcerations resulting from inflammatory processes in 
the lymphatic structures, which also occur in syi)hilis. 




Tl c Iso occ I ut nuch 



Syphilitic Disease of the Liver. 

The liver is one of the most frequent seats of syphilitic lesions. 
The most common change is the development of fibroid and gummy 
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growths in the substance of the organ. These growths are strictly 
localized, the surrounding liver-tissue being healthy. The growths 
— which are usually connected with fibroid thickenings of the cap- 
sule — sometimes consist simply of a dense fibroid structure. More 
commonly, however, gummy masses are found embedded in the fibroid 
growth. In the former case it is possible that the gummy mass may 
have become absorbed, leaving merely its fibroid cicatrix. 

The development of these growths produces very marked altera- 
tions in the form of the liver. Scar-like depressions are seen on its 
surface, and the organ is irregularly and often very deeply puckered. 

A more general fibroid change, not associated with the formation 
of gummy masses, but closely resembling ordinary cirrhosis, is occa- 
sionally met with in the liver in infantile syphilis. 

Lastly, it must be mentioned that the liver in syphilis is frequently 
amyloid. 



It is unnecessary to describe particularly syphilitic lesions in other 
organs, as they all present the same general characters — viz., strictly 
localized fibroid, or fibroid and gummy growths. 



CHAPTER XXIX. 

INFLAMMATION OF NON-VASCULAR TISSUES. 

Inflammation of Cartilage. 

The phenomena of acute inflammation in cartilage, although com- 
paratively rare in man, have been studied by the artificial irritation 
of the articular cartilages in the lower animals. They consist in 
changes in the cartilage itself, and in the vessels of the adjacent 
synovial membrane and bone, from which the cartilage receives its 
nutritive supply. Respecting the vascular changes, these are such 
as have been already described as characteristic of inflammation. 
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In the cartilage itself, the oella enlarge within their capsules, their 
nuclei become more prominent and their protoplasm more granular. 
The cells then multiply by simple division, so that each cavity con- 
tains numerous young cells which ultimately closely resemble pus- 
corpuscles. At the same time the capsules are destroyed, and the 
intercellular substance softens and breaks down into a finely granular 
material. {Fig. 71.) As the intercellular substance becomes de- 
stroyed, the newly-formed cells and granular debris escape from the 

Fio. 71. 
,1 




surface of the cartilage, which thus becomes irregular, presenting 
numerous elevations and depressions : this is acute ulceration of car- 
til^e. Whilst these changes are taking place in the cartilage itself, 
numerous new blood-vessels are formed from those in the adjacent 
bone or synovial membrane; the little loops of new vessels dipping 
into the softened cartilage. This process of softening and ulceration 
may go on until the cartilage is completely destroyed, or it may be- 
come arrested. In the latter case the young cells form a granula- 
tion-tissue, this tissue fibrillatcs, and the lost cartilage thus becomes 
replaced by a fibroid structure. 

When the inflammation is less severe and runs a more chronic 
course, the cell-proliferation is not so active, and the intercellular 
substance is less destroyed. The newly-formed cells are more highly 
oi^nized, and, whilst many of them undei^o retrogressive changes, 
others form a fibrillated tissue. Irregular cavities may thus be pro- 
duced in the midst of a fibrillated cartilage. 

B}r<mon of Cartilage. — Allusion must be made here to a morbid 
condition of cartilage which is exceedingly common in people past 
middle life. It consists in the occurrence upon the surface of the 
articular cartilages of small, yellowish, flocculent spots, which gradu- 
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ally increase in size, and ultimately break down and become de- 
stroyed, leaving a superficial erosion. The change occurs most 
frequently in the cartilages of the patella and of the knee-joint, and 
in other situations in which the cartilages are especially subjected to 
pressure. 

When the diseased portions are examined microscopically, the most 
marked alteration is seen to consist in a fibrillation of the intercel- 
lular substance of the cartilage. Some of the cartilage-cells are also 
increased in size and show signs of proliferation ; whilst others are 
in various stages of fatty metamorphosis. The change appears to 
result from long-continued irritation due to pressure, and it may be 
regarded as an irritative process, in which, owing to the natural 
poverty of the vascular supply, retrogressive changes occupy a very 
prominent place. 

Inflammation of the Cornea. 

The process of inflammation as it occurs in the cornea has been 
chiefly studied in the frog. After irritation of the frog's cornea, the 
earliest changes observed consist in the conjunctival epithelium be- 
coming visible, and in the appearance amongst the epithelial cells of 
a few leucocytes, which have probably escaped from the hypersemic 
vessels of the conjunctiva. The cornea-corpuscles and their prolonga- 
tions then become visible (they are invisible in the healthy cornea, 
which appears perfectly structureless), and the prolongations are the 
seat of slight amoeboid movements. At a somewhat more advanced 
stage the cornea-corpuscles become altered in form, their prolonga- 
tions become much shorter, they lose their stellate outline, and gradu- 
ally assume more the appearance of cartilage-cells. The next change 
observed in the enlarged and rounded corpusclas consists in their 
proliferation, and in the place of each corpuscle is seen a clump of 
young, round, amoeboid cells, many of which are indistinguishable 
from the living corpuscles of pus. 

Whilst these changes are taking place in the corpuscles of the 
inflamed cornea, the intercellular substance gradually becomes in- 
creasingly opaque, owing to its infiltration with young cellular elements 
(leucocytes). These are so numerous and increase so rapidly that 
they must undoubtedly be regarded as, in the main, emigrant white 
blood-corpuscles ; although, from the changes observed to take place 
in the earlier stages of the process in the fixed elements of the cornea. 
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it must be admitted that they are partly derived from the proliferation 
of the cornea-corpuscles. As the number of these young elements 
increases, the consistence of the cornea becomes diminished, until 
ultimately the tissue breaks down and is destroyed. 

The inflammatory process may continue until the whole of the 
substance of the cornea is softened and destroyed ; or it may become 
arrested. In the latter case more or less thickening and opacity of 
the cornea will result, owing to the increase in the number of cells 
and the changes in the intercellular substance. 



CHAPTER XXX. 

INFLAMMATION OF COMMON CONNECTIVE TISSUE. 

Common connective tissue is one of the most frequent seats of the 
inflammatory process, not only the subcutaneous connective tissue, 
but also the connective tissue of organs and of other parts. 

If connective tissue be examined a few hours after the infliction of 
an injury, it will be found that, in place of the fibrillated substance 
and fixed connective-tissue corpuscles of which it is normally com- 
posed, the tissue is infiltrated with amoeboid cells (leucocytes), and 
that the fibrillated intercellular material has become homogeneous 
and gelatinous in consistence. The number of these cells gradually 
increases, and the intercellular substance gradually becomes more com- 
pletely destroyed — being probably consumed by the newly-formed 
elements — so that ultimately the tissue consists almost entirely of 
small round cells held together by a very small quantity of soft 
gelatinous intercellular material. 

Respecting the source from which these young elements are de- 
rived — i.e., how far they are emigrants, and how far they are the 
oflspring of cells belonging to the connective tissue — there appears to 
be little doubt that they are almost entirely emigrants. Although it 
was formerly supposed that the connective-tissue corpuscles multiplied 
very rapidly in inflammation, and that the newly-formed cells were 
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entirely the result of their proliferation, the recent investigations of 
Professors Cohnheim and Strieker show that this view is erroneous; 
and according to Cohnheim, these corpuscles take no part whatever in 
the inflammatory pro<jess. Professor Strieker, however, has observed 
them undergoing active movements in the inflamed tongue of the 
frog, and, although he has never seen them divide, he concludes that, 
like the elements of most other tissues, they probably do so in the 
latter stages of the inflammatory process. The present state of our 
knowledge respecting inflammation of connective tissue would there- 
fore appear to justify the conclusion that in the early stages of the 
process all the young cells are emigrants, but that most probably 
in the latter stages many of them are derived from the proliferation 
of the connective-tissue corpuscles. 

Such being the nature of the changes which more immediately 
follow injurious stimulation of the connective tissue, the inflam- 
matory process may terminate in resolidion, in organization, or in 
suppuration. 

Resolution. — If the injury sustained by the tissue is not severe, 
the inflammation may gradually subside, the process terminating in 
resolution. In this case the hypersemia diminishes, the emigration 
ceases, some of the young cells undergo fatty metamorphosis and 
thus become absorbed, others pass into and are removed by the lym- 
phatics, and the tissue gradually returns to its normal condition. 

Organization. — If the inflammatory process does not terminate 
in resolution, many of the young cells may become more fully 
developed and ultimately form a fibrillated tissue. This organiza- 
tion of the inflammatory formation is seen in the healing of wounds 
by the " first intention," and also in many of the chronic inflamma- 
tions of the kidney, liver, and other organs. In order for it to occur 
it is necessary that there should be a considerable diminution in the 
intensity of the inflammation. (See " Chronic Inflammations.") 

The process of organization takes place by the production of new 
capillaries and by the development of the young cells into a granu- 
lation-tissue. This granulation-tissue consists almost entirely of young 
cells, which must be regarded as exhibiting a somewhat higher stage 
of development than the primary amoeboid cells (leucocytes) of the 
inflammatory formation. They are spherical masses of protoplasm 
from y^Vir ^ soVo of ^^ m^ in diameter, usually containing an in- 
distinct round or roundly-oval nucleus, which often only becomes 
visible after the addition of acetic acid ; and although* they exhibit 
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slight amceboid movements, they are much less active than the 
emigrant biood-corpcscles. The further organization of the growth 
takes place by the development of this granulation-tissue info a 
fibrillated or adenoid structure. The granulation-cells diminish in 
number, many of them frequently become spindle-shaped, the newly- 
formed capillaries gradually disappear, and the richly cellular tissue 
thus becomes converted into a more or less dense structure, which is 
characterized by the gradual process of contraction which it under- 
goes. This is usually known as eic-atridal tissue. 

The characters of this new tissue present certain variations. Some- 
times it consists of closely-packed wavy fibres, amongst which are a 
few elongated spindle-shaped elements, such as are represented in 
Fig. 72, B. It is equally common for the tissue to assume the 




appearance shown in Fig. 72, A — a dense homogeneous or obscurely 
fibrillated material, forming meshes of various sizes, within which 
are grouped a few lymphoid cells. (" Adenoid Tissue.") (See also 
Figs. 55 and 85.) These two varieties are very frequently associated 
in the same specimen, the former probably representing a higher 
d^ree of development than the latter. 

Suppuration. — When the injury sustained by the tissue is so 
severe or so prolonged in its action as to prevent the occurrence of 
resolution or of immediate organization, the young cells infiltrate the 
tissue in such numbers that they may accumulate so as to constitute 
pus. The pus may either become collected tc^ether within the tissue 
so as to form an abscess, or it may be continuously discharged from 
the surface, as in a granulating wound. The deleterious influence 
which the pus exercises upon the tissues with which it comes in con- 
tact, causing their destruction and absorption, has already been alluded 
to. (See "Suppuration.") 
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ally increase in size, and ultimately break down and become de- 
stroyed, leaving a superficial erosion. The change occurs most 
frequently in the cartilages of the patella and of the knee-joint, and 
in other situations in which the cartilages are especially subjected to 
pressure. 

When the diseased portions are examined microscopically, the most 
marked alteration is seen to consist in a fibrillation of the intercel- 
lular substance of the cartilage. Some of the cartilage-cells are also 
increased in size and show signs of proliferation ; whilst others are 
in various stages of fatty metamorphosis. The change appears to 
result from long-continued irritation due to pressure, and it may be 
regarded as an irritative process, in which, owing to the natural 
poverty of the vascular supply, retrogressive changes occupy a very 
prominent place. 

Inflammation of the Cornea. 

The process of inflammation as it occurs in the cornea has been 
chiefly studied in the frog. After irritation of the frog's cornea, the 
earliest changes observed consist in the conjunctival epithelium be- 
coming visible, and in the appearance amongst the epithelial cells of 
a few leucocytes, which have probably escaped from the hypersemic 
vessels of the conjunctiva. The cornea-corpuscles and their prolonga- 
tions then become visible (they are invisible in the healthy cornea, 
which appears perfectly structureless), and the prolongations are the 
seat of slight amoeboid movements. At a somewhat more advanced 
stage the cornea-corpuscles become altered in form, their prolonga- 
tions become much shorter, they lose their stellate outline, and gradu- 
ally assume more the appearance of cartilage-cells. The next change 
observed in the enlarged and rounded corpuscles consists in their 
proliferation, and in the place of each corpuscle is seen a clump of 
young, round, amoeboid cells, many of which are indistinguishable 
from the living corpuscles of pus. 

Whilst these changes are taking place in the corpuscles of the 
inflamed cornea, the intercellular substance gradually becomes in- 
creasingly opaque, owing to its infiltration with young cellular elements 
(leucocytes). These are so numerous and increase so rapidly that 
they must undoubtedly be regarded as, in the main, emigrant white 
blood-corpuscles ; although, from the changes observed to take place 
in the earlier stages of the process in the fixed elements of the cornea. 
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it must be admitted that they are partly derived from the proliferation 
of the cornea-corpuscles. As the number of these young elements 
increases, the consistence of the cornea becomes diminished, until 
ultimately the tissue breaks down and is destroyed. 

The inflammatory process may continue until the whole of the 
substance of the cornea is softened and destroyed ; or it may become 
arrested. In the latter case more or less thickening and opacity of 
the cornea will result, owing to the increase in the number of cells 
and the changes in the intercellular substance. 



CHAPTER XXX. 

INFLAMMATION OF COMMON CONNECTIVE TISSUE. 

Common connective tissue is one of the most frequent seats of the 
inflammatory process, not only the subcutaneous connective tissue, 
but also the connective tissue of organs and of other parts. 

If connective tissue be examined a few hours after the infliction of 
an injury, it will be found that, in place of the fibrillated substance 
and fixed connective-tissue corpuscles of which it is normally com- 
posed, the tissue is infiltrated with amoeboid cells (leucocytes), and 
that the fibrillated intercellular material has become homogeneous 
and gelatinous in consistence. The number of these cells gradually 
increases, and the intercellular substance gradually becomes more com- 
pletely destroyed — being probably consumed by the newly-formed 
elements — so that ultimately the tissue consists almost entirely of 
small round cells held together by a very small quantity of soft 
gelatinous intercellular material. 

Respecting the source from which these young elements are de- 
rived — i.e., how far they are emigrants, and how far they are the 
ofispring of cells belonging to the connective tissue — there appears to 
be little doubt that they are almost entirely emigrants. Although it 
was formerly supposed that the connective-tissue corpuscles multiplied 
very rapidly in inflammation, and that the newly-formed cells were 
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mation of medullary granulation-tissue at the expense of the compact 
osseous structure, and the bone becomes exceedingly spongy, soft, and 
vascular. 

If the process be not severe, it may occasionally, in its earliest 
stages, terminate in resolution. More commonly, however, it con- 
tinues until more or less of the bone becomes replaced by the inflam- 
matory tissue. If the inflammation be of considerable intensity, it 
leads to the formation of pus. The cellular infiltration increases, the 
compact osseous tissue becomes more and more absorbed, and the pus 
which is produced may accumulate beneath the periosteum or in the 
centre of the bone, so as to form an abscess. This constitutes the 
condition known as osieo-myelitis or acute ostitis. These intense forms 
of inflammation oftqn lead to necrosis of the bone. 

When the inflammation is of much less intensity, the new inflam- 
matory tissue may undergo progressive development and form new 
bone. In this case a new formation of osseous tissue takes place in 
the enlarged Havei'sian canals and cancellous spaces, so that the bone 
becomes converted into a heavy dense structure consisting of hard 
compact osseous, with very little cancellous, tissue. This is sclerosis 
of bone. 

Periostitis. — Inflammation of the periosteum may be localized 
or diffuse, acute or chronic. Acute inflammations of the periosteum 
lead to the formation of pus, which accumulates between the bone 
and the periosteal membrane. This, by interfering with the vascular 
supply, frequently causes necrosis of the superficial layers of the 
bone ; and if a large portion of the periosteum be involved, and the 
inflammatory process extend to the deeper parts of the bone, the 
whole bone may die. Another not infrequent result of periostitis is 
a chronic superficial inflammation and caries of the bone. 

When the inflammation of the periosteum is less intense and more 
chronic, the new inflammatory growth produced in the deeper layers 
of the membrane may become developed into osseous tissue (perios- 
teal ossification).^ The process thus causes enlargement of the bone, 
or, if this be necrosed, it helps to reproduce the lost structure. (See 
" Necrosis.^^) 

Strictly localized inflammations of the periosteum occur in the 



1 According to Billroth, this new osseous tissue is partly derived from the bone 
itself, which, he states, is the seat of a superficial ostitis. (See " Billroth's Sur- 
gical Pathology and Therapeutics," translated by Hackley, 4th edit., p. 419.) 
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formation of nodes, and here also there is frequently a new growth 
of bone. 

Necrosis. — All conditions interfering with the supply of blood 
to a bone may be causes of its death. Necrosis may thus result from 
accident, portions of bone being violently separated from their vas- 
cular connections, or, more commonly, the periosteum being stripped 
off and injured. Much more frequently, however, it is the result of 
the intense inflammatory processes in the bone or periosteum which 
have been described. 

The bone, when dead, undergoes a gradual process of separation 
from the adjacent living tissue. This is effected in the same way as 
the separation of soft structures. (See " Gangrene.") The adjacent 
living bone becomes the seat of an inflammatory process, a granula- 
tion-tissue and pus are produced, and by this means the dead portion 
is completely separated. When separated it is termed a sequestrum. 

The removal of the sequestrum from the granulation-tissue with 
which it is in contact is often only effected with considerable diffi- 
culty, especially if it be deeply seated. This difficulty is occasionally 
due to a more or less thick layer of the old bone surrounding the 
necrosed portion. Much more frequently, however, it is owing to 
the participation of the periosteum in the inflammatory process. The 
inflamed periosteum produces new bone, a capsule of which is thus 
formed, enclosing the sequestrum. Openings exist in this capsule 
{cIooccb) leading to the dead bone, and through these openings the 
inflammatory products are discharged. When the sequestrum is 
quite superficial, its removal is, of course, more readily effected. 

Caries. — By caries is understood that inflammatory disintegration 
of bone and removal of the dead products which corresponds with 
ulceration of soft parts. Caries is therefore one of the results of 
inflammation of osseous tissue. 

Inflammatory processes in bone which are of comparatively slight 
intensity have been seen to be characterized histologically by a grad- 
ually increasing production of an inflammatory granulation-tissue 
from the medullary tissue of the bone, and by the absorption of the 
compact osseous structure. Whether the bone-cells also proliferate 
is still subjudice. This absorption of the bone appears to be effected 
entirely by the new inflammatory growth. When these chronic 
inflammatory processes occur in the superficial layers of the bone 
beneath the periosteum, the bone is gradually destroyed, and presents 
a ragged irregular excavated surface. This is superficial caries, or 
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ulceration of bone. The floor of the ulcer consists of a cancellous 
structure containing the debris of the disintegrating process. In 
many cases there is a marked condensation (sclerosis) of the deeper 
portions of the bone. 

Chronic inflammatory processes in the interior of bone cause in 
the same way absorption and disintegration of the osseous structure. 
Here, however, the inflammatory products, being less readily removed, 
sometimes undergo, especially in scrofulous children, a kind of case- 
ous transformation, and the carious cavity contains molecular debris, 
sanious pus, and minute portions of dead bone. The inflammatory 
granulation-tissue often projects as fungating masses into the cavity. 

Caries is frequently associated with more or less necrosis, especially 
when the process affects the interior of the bone. Small portions of 
bone are cut off from their vascular supply, become detached, and 
are found in the carious cavity. 

There are two other morbid conditions of bone, which, although 
probably not coming within the category of inflammation, may be 
conveniently described in the present chapter, viz., MoUities Ossium 
and Rickets. 

Mollities Ossium. 

Mollities Ossium or Osteomalacia is a rare disease, occurring only 
in adults. It is characterized by a progressive softening of the bones, 
owing to an increase in their medullary tissue and the destruction of 
the compact osseous structure. The bones become so much softened 
that they can be easily cut with a knife ; they are exceedingly light, 
and bend readily in all directions. On section, the cortical layer is 
found to be almost destroyed, the bone consisting of a wide cancel- 
lous structure containing a reddish, gelatinous, fatty material. 

The nature of the disease is obscure. According to Rindfleisch, 
the change consists in a decalcification of the osseous tissue spread- 
ing gradually from the medulla and cancelli of the bone. The 
decalcified tissue does not become so completely absorbed as in in- 
flammation of bone, but undergoes more or less of a mucoid change. 
The medullary tissue is exceedingly vascular, but, unlike ordinary 
granulation- tissue, it usually contains much fat. Lactic acid has 
been found in the bone and in the urine. The urine usually also 
contains lime salts, which have been removed from the bone and 
eliminated by the kidneys. 
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Biokets. 

The common disease of children so well known as Rickets or 
Rachitis is mainly characterized by certain alterations in the bones. 
The bones generally are softened. The ends of the long bones are 
enlarged, and the flat bones are thickened. As a result of these 
alterations the bones become deformed, and their growth is frequently 
arrested. 

Respecting the nature of this disease, we are at present unable to 
speak certainly. It appears, however, to be closely associated with 
malnutrition, and all those conditions which materially interfere 
with the nutrition of the child may be causes of the disease. 

The alteration in the bones may be briefly described — as stated by 
Sir W. Jenner — as consisting in an increased preparation for ossifi- 
cation, but an incomplete performance of the process. In a growing 
bone the zone of soft tissue in which the process of conversion of 
cartilage into bone is taking place is exceedingly narrow, the prolif- 
eration of the cartilage involving only one or two rows of the cartilage- 
cells. In rickets this transition-zone is very considerably widened, 
the proliferation of the cartilage-cells extending for some depth into 
the cartilage, and the adjacent layer of cancellous tissue being much 
broader than natural. The junction between the bone and the car- 
tilage is also exceedingly irregular, so that in some parts the cancel- 
lous bone extends into the cartilage much further than in others. 
Usually the proliferation of the cartilage in the transition-zone is 
accompanied by the calcification of the new tissue and its conversion 
into bone. In rickets, however, this calcification takes place very 
incompletely, and thus a wide layer of imperfectly calcified soft tissue 
is formed at the growing end of the bone. 

A similar abnormality exists in the process of ossification from the 
periosteum. Here also the zone of vascular granulation-tissue from 
which the bone is developed is exceedingly broad, the calcification of 
the tissue is exceedingly incomplete, and the bone thus becomes thick- 
ened by a soft, vascular, and very imperfectly calcified structure. As 
the bone grows, the medullary cavity naturally widens, and the com- 
pact tissue becomes absorbed. This imperfect formation of osseous 
tissue from the periosteum produces therefore considerable softening 
and weakening of the bone. 

The changes in the bones in rickets thus closely resemble those 
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which occur in the normal process of ossification. There is the same 
proliferation of the cartilage-cells and of the deeper periosteal layers, 
but this proliferation occupies abnormally large areas. The develop- 
ment of the young cells and the transformation of the new tissue 
appear also to be more or less incomplete. In many parts the young 
elements do not form perfect bone-cells, but simply angular cells 
without canaliculi, whilst in others the development may be much 
more complete. Various transitions are thus met with between 
tolerably well developed and very imperfect bone-structure, but, 
owing to the deficiency of lime salts, this structure is very imper- 
fectly and very irregularly calcified. 



CHAPTER XXXII. 

INFLAMMATION OF BLOOD-VESSELS. 

Inflammation of Arteries. 

In studying the process of inflammation in arteries, it must be 
borne in mind that the inner coat of these vessels is non-vascular, the 
blood-vessels being distributed in the external layers. 

Acute and chronic inflammations of arteries are a very frequent 
result of coagulation of the blood within the vessel (thrombosis.) 
Such inflammations will be considered in the chapter on Thrombosis. 
Independently of thrombi, the most acute inflammatory processes in 
arteries are for the most part the results of injuries from violence, or 
of inflammation in adjacent tissues. Here, the histological changes 
are principally confined to the external coat of the vessel. This be- 
comes exceedingly hypersemic and infiltrated with small cells, the 
cellular infiltration involving also the middle coat. As a consequence 
of these changes in the outer coats, the vitality of the intima is de- 
stroyed, and when this has occurred the blood contained within the 
vessel coagulates. 

Atheroma. — The more chronic forms of arterial inflammation 
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give rise to changes which are most marked in the deeper layers of 
the inner coat, where they produce those various alterations iu the 
walls of the vessel which constitute what is known as atheroma. In 
the earliest stage of the inflammatory process the fibrous and elastic 
laraellse of the inner coat of the vessel l>ecome infiltrated with young 
cells, which are probably partly emigrants and partly derived from 
the proliferation of the cells of these structures. As these young cells 
increase in number they give rise to a swelling beneath the inner- 
most layers of this coat of the artery (Fig. 74). This swelling of 
the intima is very characteristic. It Is, in the earlier stage of the 
process, of a soft flabby consistence, and the lining membrane which 




is continuous over it can be stripped off, leaving the diseased tissue 
beneath. It thus contrasts strongly with the superficial patches of 
iatty degeneration which result from the fatty metamorphosis of the 
endothelial and connective-tissue cells of the vessel. (See " Fatty 
Degeneration of Arteries.") 

The results of the inflammatory process will depend upon its 
severity. If the process be very acute, the young elements accumu- 
late rapidly and infiltrate the middle and external coats, so that 
the walls of the vessel become so much softened that dilatation, 
aneurism, or rupture may ensue. Such acute changes are a com- 
mon cause of aneurism. The inflammation, however, is usually of 
less intensity and runs a more chronic course, and it is only to these 
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more chronic arterial changes that the term " atheroma*' is commonly- 
applied. 

When the process is less intense and more chronic in its course, it 
leads to various alterations in the wall of the vessel. The soft cel- 
lular infiltration of the deeper layers of the intima usually undergoes 
retrogressive changes, owing to deficient nutritive supply. These 
changes commence in the deeper portions of the new tissue. The 
young cells undergo fatty degeneration, the intercellular substance 
softens, and thus a soft, yellowish, pultaceous material is produced 
beneath the lining membrane of the vessel. This has been termed an 
atheromatous abscess. The lining membrane may ultimately give 
way and the softened matters be carried away by the circulation, and 
thus is produced the atheromatous ulcer. In other cases the more 
liquid constituents of the degenerated tissue gradually become ab- 
sorbed, cholesterine forms, and thus a mass, consisting of broken- 
down fibres and cells, fatty debris, and cholesterine crystals, with a 
varying quantity of the original fibrillated tissue, remains in the 
deeper layers of the inner coat. (Fig. 74.) This may subsequently 
calcify, and so form a calcareous plate. 

In the most chronic forms of the atheromatous process there is 
more or less fibrillation of the new tissue, and thus is produced a 
fibroid thickening of the inner coat of the artery. The organization, 
however, is rarely complete, more or less fatty debris being usually 
enclosed in the fibroid stroma. 

Respecting the causes of these chronic arterial inflammations in- 
cluded under the common term of atheroma, they are probably 
mainly due to over-strain of the vessel, the strain exercising a chronic 
injurious influence. This view has been especially insisted upon by 
Dr. Moxon.^ It is supported by the fact that those vessels which 
are the most exposed to strain are the most liable to this disease, e.^., 
the arch of the aorta ; also by the exceeding frequency of atheroma 
in all those conditions in which there is an increase of the blood- 
pressure. The efiect of increased blood-pressure as a cause of athe- 
roma is seen in the liability of athletes to the disease ; and also in the 
frequency with which it occurs in chronic Bright's disease, and in 
the pulmonary vessels in cases of mitral obstruction, &c. 

^ " Lectures on Pathological Anatomy." Wilks and Moxon, 2d edit., p. 150. 
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Inflammation of Veins. 

iDflammatory processes in veins are more frequent than in arteries, 
but here they are in the very great majority of cases secondary to co- 
agulation of the blood within the vein (thrombosis), the coagulum 
acting as an irritant to the coats of the vessel. These inflammations 
resulting from thrombosis will be treated of in a subsequent chapter 
(see " Eesults of Thrombosis"). 

The inner coat of the veins is, like that of the arteries, non-vascu- 
lar, and hence acute inflammatory changes are, for the most part, 
confined to the external and middle coats. Independently of inflam- 
mations resulting from thrombosis, the lining membrane of veins 
appears to undergo no active changes. 

Acute and chronic inflammatory processes in veins are, as already 
stated, most frequently due to thrombosis. They may also result 
from violent injury, or from the extension of inflammation from 
adjacent tissues. The process, when acute, closely resembles that 
in the arteries. The external and middle coats become infiltrated 
with cells, the intima ultimately loses its vitality, and when this 
has occurred the blood within the vein coagulates. 



CHAPTER XXXIII. 



INFLAMMATION OF THE HEART. 



Inflammatory processes in the heart may aifect the substance 
of the organ, or the endocardium. They are much most frequent in 
the last-named situation. 



Endocarditis. 

Endocarditis is for the most part limited to the valves of the heart, 
although it is occasionally met with involving more or less of the 
cardiac cavities. The process is almost exclusively confined to the 
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left side of the organ, and in the great majority of cases it commences 
in, and comparatively rarely extends beyond, the confines of the aortic 
and mitral valves and the corresponding orifices. Further, it is 
those portions of the valves which come into contact in the act of 
closure, and are thus most exposed tofrictioriy which are especially in- 
volved, and in which the changes usually commence. Thus, in the 
aortic valves, it is the convex surfaces of the segments which are 
most liable to be affected, and not the free edge of the segment, but 
the little band of tissue which passes from its attached border to the 
corpus Arantii in the centre ; and in the mitral valve, the auricular 
surface of the segments at a little distance from the attachment of the 
chordae tendinese. When portions of the endocardium apart from the 
valves are affected, this is frequently due, as pointed out by Dr. 
Moxon, to the irritation caused by the friction of vegetations or 
fibrinous clots situated on the valves themselves. 

The histological changes accompanying endocarditis closely resem- 
ble those already described as occurring in those more chronic forms 
of arterial inflammation known as atheromatous. The endocardium 
and inner coat of an artery are very analogous in their structure, both 
being non-vascular, and consisting of a layer of connective tissue 
with an internal endothelial covering. The inflammatory process 
may be acute or chronic. 

Acute Endocarditis. — If the process be acute, the deeper layers 
of the endocardium become rapidly infiltrated with young cells, 
and as these increase in number the intercellular substance becomes 
softened and destroyed, and thus is produced a soft tissue composed 
almost entirely of cells such as always results from inflammatory 

processes in connective tissue. The new tissue 

Fig 75 

as it increases tilts up the superjacent endothe- 
lium and projects in the form of minute granu- 
lations and vegetations upon the surface of the 
softened valve. The endothelial elements may 
also participate in the active process. 

The above changes take place in an almost 

Acute Endocarditis. A • i i i i i 

granulation from the mitral uou-vascular tissuc, and although there is more 
valve, showing a fibrinous ^j. j^gg increase of vascularitv in the more exter- 

coaguluni upon the surface , "^ 

of the granulation. X 10. ual endocardial layers, where the capillaries are 
(Bindfleisch.) morc uumcrous, there is rarely any redness or 

injection of the endocardium seen after death. Neither is there 
usually any liquid exuded upon the surface of the granulations. 
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What was formerly regarded as an exuded material, is in the main 
coagulura which has been deposited from the blood upon the rough- 
ened surface of the valve. This deposition of coagulum frequently 
occurs in endocarditis: the roughened and abnormal endocardium 
acts as a foreign body and so causes a deposition upon its surface. 
This must not be confounded with the vegetations themselves. (Fig. 
75.) 

The results of this cellular infiltration vary. If the process be 
very acute, the new tissue may break down, and thus a loss of sub- 
stance result — an endocardial ulcer. This takes place without any 
accumulation of cells sufficient to form an abscess, the new tissue 
simply becoming rapidly softened and disintegrating. In rare cases, 
however, small quantities of pus are found in the deeper endocardial 
layers. The ulcer is irregularly defined, and its edges are usually 
swelled and thickened. This ulcerative endocarditis is, however, not 
frequent, the process usually being less acute. The ulceration may 
lead to perforation of the valve, or to a considerable destruction of 
its substance. Laceration or aneurism of the valve may also ensue 
from the pressure exercised by the blood against the damaged tissue. 
Sometimes the ulcerative process extends so as to involve the cardiac 
substance. Ulcerative endocarditis is a grave affection, often giving 
rise to embolism, and sometimes to a pysemic process. 

When the inflammatory process is less severe, as is much more 
commonly the case, the new tissue becomes incompletely organized 
into a fibrillated structure, whilst it undergoes, in part, fatty and 
calcareous degeneration. These changes may result in the adhesion 
of the valves, either to one another or to the walls of the heart. 
They always produce permanent thickening, rigidity, and shrinking 
of their structure. The new tissue may continue to grow after the 
severity of the process has subsided, and thus are produced the vege- 
tations and papillary excrescences on the valves which are so com- 
monly met with. These consist of a lowly-organized tissue, which 
tends to undergo fatty and calcareous changes. 

Chronic Endocarditis. — This may be the sequel of acute in- 
flammation, or the process may from its commencement be chronic 
in its nature. In chronic endocarditis the formation of new cells is 
much less rapid and abundant than in the acute form; the inter- 
cellular substance consequently becomes much less softened and de- 
stroyed, and the new tissue has a much greater tendency to become 
developed into a fibrillated structure. The result of these chronic 
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processes is therefore to produce a fibroid thickening of the endo- 
cardium, and so to cause considerable induration and coDtraction 
of the valves or valvular orifices. The new tissue sometimes forms 
papillary growths on the valves, which undergo partial fatty and 

calcareous changes. 

Myocarditis. 

Myocarditis, or inflammation of the cardiac substance, is much 
less frequent than the preceding. Intense and concentrated inflam- 
mations leading to the formation of abscess probably occur only as 
the result of a pyssmie process. Less intense and more diffuse forms 
of cardiac inflammation are also not unfrequently met with in asso- 
ciation with pericarditis, and, less commonly, with endocarditis. 
Here the inflammatory process appears, by extension, to involve the 
immediately adjacent muscular layers of the oi^n, which are found 
infiltrated with small cells, the fibres themselves being softened and 
granular. 

In addition to the above, a form of myocarditis must be recognized 
in which the substance of the heart becomes more generally involved. 
In certain cases of acute rheumatism the muscular tissue of the heart 
is found after death swollen, softened, opaque, and occasionally faintly 
mottled with slightly yellowish patches. When examined micro- 




scopically, the fibres are seen to have lost their striation and to he 
finely granular, their nuclei are targe and prominent, and small cells 
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are found in varying numbers infiltrating the intermuscular tissue 
(Fig. 76). I have met with these appearances in two or three cases 
of acute rheumatism, aud they must, I think, 
be rf^arded as evidence of the existence of an 
acute iDflaramatory process. The change is 
most marked in the lefl ventricle, and it is 
usually associated with endo- or pericarditis. 
It is a grave complication of acute rheuma- 
tism, and possibly of some other diseases, and 
is probably more frequent than is generally 
supposed. 

Fibroid Induration of the Heart. — 
This is probably, in most cases, a result of 
myocarditis. The change is characterized by jb. iln vep°trt<:™»i'owiiig uw 
the development of a fibrillated tissue be- •ni»ii-csii«iBK«ibinft.Bint«> 

, 1 I i T-L inu«cul.r<cptaiiniunii the blood- 

tween the muscular elements, ihe process .eaeii. a.n.TfMit xaw. 
commences in the intermuscular septa around 

the blood-vessels. This becomes infiltrated with small cells, which 
tend to become developed into a fibrillated structure. {Fig. 77.) The 
growth of new tissue gradually ex- 
tends between tlie bundles of mus- pio jg. 
cular fibres, so that ultimately each 
fibre may be surrounded by a tract 
of dense fibroid tissue. (Fig, 78.) 
The muscular fibres themselves, 
owing to the resulting interference 
with their nutritive supply, atro- 
phy, uudei^o fatty metamorphosis, 
and are gradually replaced by the 
fibroid growth. {Fig. 78.) Very 
frequently the cellular nature of 
the growth, which I believe to 7'77horinr» ^o"'^™^ li!^ "Ttiob^'d 
characterize the earlier stages of tiBsuBBurreundmheindtvidusiiBOMuiiu-flbc.., 
its development, is not seen, the wo. 
new tissue being simply fibroid.* 

Fibroid induration of the heart appears in most cases to be induced 




» Dr. Hilton FRggp, in a seriei 
foand that cellular elemenla in 
(Sea " Trans. Path. Soc. Lond ,' 



;3 of fibroid disease of the heart, 
li were almost invariablj abeeiit. 
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left side of the organ, and in the great majority of cases it commences 
in, and comparatively rarely extends beyond, the confines of the aortic 
and mitral valves and the corresponding orifices. Further, it is 
those portions of the valves which come into contact in the act of 
closure, and are thus most exposed to friction, which are especially in- 
volved, and in which the changes usually commence. Thus, in the 
aortic valves, it is the convex surfaces of the segments which are 
most liable to be affected, and not the free edge of the segment, but 
the little band of tissue which passes from its attached border to the 
corpus Arantii in the centre ; and in the mitral valve, the auricular 
surface of the segments at a little distance from the attachment of the 
chordae tendinese. When portions of the endocardium apart from the 
valves are affected, this is frequently due, as pointed out by Dr. 
Moxon, to the irritation caused by the friction of vegetations or 
fibrinous clots situated on the valves themselves. 

The histological changes accompanying endocarditis closely resem- 
ble those already described as occurring in those more chronic forms 
of arterial inflammation known as atheromatous. The endocardium 
and inner coat of an artery are very analogous in their structure, both 
being non-vascular, and consisting of a layer of connective tissue 
with an internal endothelial covering. The inflammatory process 
may be acute or chronic. 

Acute Endocarditis. — If the process be acute, the deeper layers 
of the endocardium become rapidly infiltrated with young cells, 
and as these increase in number the intercellular substance becomes 
softened and destroyed, and thus is produced a soft tissue composed 
almost entirely of cells such as always results from inflammatory 

processes in connective tissue. The new tissue 
as it increases tilts up the superjacent endothe- 
lium and projects in the form of minute granu- 
lations and vegetations upon the surface of the 
softened valve. The endothelial elements may 
also participate in the active process. 

The above changes take place in an almost 

Acule Endocarditis. A •iiiii 

granulation from the mitral uou-vascuiar tissuc, and although thcrc IS morc 
valve, showing a fibrinous ^j. j^gg Jncrease of vascularitv in the more exter- 

coagulum upon the surface , '' 

of the granulation. X 10. ual endocardial layers, where the capillaries are 
(Eindfleisch.) ^^^^ Dumcrous, thcrc is rarely any redness or 

injection of the endocardium seen after death. Neither is there 
usually any liquid exuded upon the surface of the granulations. 
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What was formerly regarded as an exuded material, is in the main 
eoagulum which has been deposited from the blood upon the rough- 
ened surface of the valve. This deposition of eoagulum frequently 
occurs in endocarditis: the roughened and abnormal endocardium 
acts as a foreign body and so causes a deposition upon its surface. 
This must not be confounded with the vegetations themselves. (Fig. 
75.) 

The results of this cellular infiltration vary. If the process be 
very acute, the new tissue may break down, and thus a loss of sub- 
stance result — an endocardial ulcer. This takes place without any 
accumulation of cells sufficient to form an abscess, the new tissue 
simply becoming rapidly softened and disintegrating. * In rare cases, 
however, small quantities of pus are found in the deeper endocardial 
layers. The ulcer is irregularly defined, and its edges are usually 
swelled and thickened. This ulcerative endocarditis is, however, not 
frequent, the process usually being less acute. The ulceration may 
lead to perforation of the valve, or to a considerable destruction of 
its substance. Laceration or aneurism of the valve may also ensue 
from the pressure exercised by the blood against the damaged tissue. 
Sometimes the ulcerative process extends so as to involve the cardiac 
substance. Ulcerative endocarditis is a grave affection, often giving 
rise to embolism, and sometimes to a pysemic process. 

When the inflammatory process is less severe, as is much more 
commonly the case, the new tissue becomes incompletely organized 
into a fibrillated structure, whilst it undergoes, in part, fatty and 
calcareous degeneration. These changes may result in the adhesion 
of the valves, either to one another or to the walls of the heart. 
They always produce permanent thickening^ rigidity, and shrinking 
of their structure. The new tissue may continue to grow after the 
severity of the process has subsided, and thus are produced the vege- 
tations and papillary excrescences on the valves which are so com- 
monly met with. These consist of a lowly-organized tissue, which 
tends to undergo fatty and calcareous changes. 

Chronic Endocarditis. — This may be the sequel of acute in- 
flammation, or the process may from its commencement be chronic 
in its nature. In chronic endocarditis the formation of new cells is 
much less rapid and abundant than in the acute form ; the inter- 
cellular substance consequently becomes much less softened and de- 
stroyed, and the new tissue has a much greater tendency to become 
developed into a fibrillated structure. The result of these chronic 
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In other cases the process goes on to suppuration, the trabeculse are 
destroyed, many of the cells become disintegrated, and the loculi of 
the gland become filled with pus. This is usually associated with 
inflammation and suppuration of the surrounding connective tissue. 
In the glands of a mucous membrane the process gives rise to what 



ClLronic Inflammation of Lymphatic Structures. 

Chronic inflammations of lymphatic structures result from irrita- 
tions which are less severe and more prolonged in their action than 
those which give rise to the acute form. The resulting hyperplasia 
of the elements of the gland is consequently a more continuous 
one, and the gland becomes more or less permanently increased 
in size. This hyperplasia takes place not only in the lymph- 
corjtuscles, but also in the reticulum. These chronic inflammatory 
processes differ from the acute, inasmuch as they lead to a gradu- 
ally increasing development of the reticular structure of the gland. 
The reticulated network becomes thicker and more fibrous, its 
meshes become smaller and smaller, the lymph-corpuscles diminish 
in number, and thus the gland becomes hard and fibrous in con- 
sistence. (Fig. 79.) 

Scrofulous Glands. — In those chronic inflammations of the lym- 
phatic glands which occnr especially in scrofulous subjects, and in 
_ which the glands tend to become case- 

^M- ''9- xU 11 LI 

OUR, the process more closely resembles 
in its histological details what has been 
described as occurring in the acute 
form. Here the proliferation is prin- 
cipally confined to the lymph-corpus- 
cles. These increase in number, and 
many of them become considerably 
enlarged and form multinucleated ele- 
ments. The gland thus becomes en- 
larged, soil, and elastic in consistence, 
and of an uniform grayish-white color. 
Owing to the obstruction to the circulation caused by the pressure 
of the new growth, the latter undei^es retrogressive changes and 
becomes caseous. The caseous material may subsequently liquefy, 
or become infiltrated with calcareous particles. 
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Inflammation of Lymphatic Structures in Typhoid 

Fever. 

The inflammatory processes which occur in the lymphatic struc- 
tures in Typhoid Fever have their seat in the spleen, in the lym- 
phatic structures of the intestine, and in the mesenteric glands. 

The Spleen. — In the spleen the change resembles that which occurs 
in many of the other acute febrile diseases, although it reaches its 
maximum in typhoid. The splenic tissue becomes exceedingly vas- 
cular and the lymphatic elements increase rapidly in number, so that 
the organ often attains two or three times its natural size. Many of 
the new elements enter the blood, thus causing a slight temporary 
increase in the number of white blood-corpuscles. As the fever sub- 
sides, the hypersemia diminishes, the hyperplastic process ceases, 
many of the new elements undergo disintegration and absorption, the 
remainder enter the blood, and thus the organ again attains its normal 
characters and dimensions. 

The IrUedinal Li/mphatic Structures, — It is in the solitary and 
Peyer's glands that the most characteristic changes take place in 
typhoid fever. These structures may be involved throughout the 
whole of the small and large intestine, but in most cases the process 
is limited to those in the ileum and csecum ; and those glands are 
always the most aflected which are situated the nearest to the ileo- 
csecal valve. 

The primary change here consists in an increase in the vascularity 
of the glands, and in a general proliferation of their lymphatic 
elements. Many of the elements also increase considerably in size, 
so as to form the multinucleated cells already alluded to. Both 
Peyer's patches and the solitary glands thus become considerably en- 
larged and prominent, standing up above the surface of the intestine. 
They are of a grayish-white or pale reddish color, and of a soft, 
brain-like consistence. The surrounding mucous membrane is also 
exceedingly vascular, and is the seat of an acute catarrhal process. 
This catarrh is more or less general, and usually precedes the swell- 
ing of the glands. The new growth, in many parts, rapidly extends 
beyond the confines of the glands into the immediately surrounding 
and subjacent tissues, and even in some cases into the muscular coat. 
It may thus be said to become heteroplastic. 

The process now passes into the second stage — that of the death 
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and disintegration of the newly-formed tissue. This may terminate 
in various ways. The enlarged glands, many of them, subside, the 
new elements become disintegrated and are absorbed, and the gland 
thus undergoes a gradual process of resolution. In others, the in- 
dividual follicles of the gland rupture, discharging their contents 
externally, and the patches then acquire a peculiar reticulated appear- 
ance. The most characteristic termination, however, of the typhoid 
process is the separation of the dead tissue as a slough, and the 
formation of the typhoid ulcer. 

The process of sloughing and ulceration may, like that of pro- 
liferation, take place uniformly throughout the whole gland, in which 
case the whole mass is thrown off, leaving an ulcerated surface cor- 
responding in size with that of the gland. More commonly, however, 
in the patches, the sloughing commences in different portions of the 
patch, and small irregular losses of substance result which may 
gradually extend until they form one large ulcer. 

Although, as already stated, the new growth may extend beyond 
the confines of the glands, this is rarely the case with the ulceration. 
The heteroplastic growth undergoes resolution, and hence the ulcers 
have the same configuration as the original glands; those originating 
from the patches being oval, with their long diameter in the direction 
of the gut, and those originating in the solitary glands being spher- 
ical in shape. In rare cases, when there is much infiltration of the 
surrounding mucous membrane, the ulceration may extend slightly 
beyond the confines of the glands. 

With the sloughing and disintegration of the new tissue the process 
of proliferation ceases, and hence there is no induration or thickening 
of the base or edges of the ulcer. The base is smooth, and is usually 

formed of the submucous or muscular 
coat of the intestine. The edges are 




thin and undermined, and consist of a 

A Typhoid Ulcer of the lufesU^ei^a- WCll-defincd fringe of COUgCStcd UlUCOUS 

grammutic). Showing the undermined mCmbranC. (Fig." 80.) Tllis is bcSt 

edges of the ulcer, and tlie slough still . , i ' n , t • 

a.lherent. a. Epithelial lining, h. Sub- SCCU wUcn the gUt IS llOated lU WatCr. 

mucous tissue, c. Muscular coat. d. Jq qq^q caSCS, hoWCVCr, the sloUffhinff 
Peritoneum. ' ' & O 

extends deeper through the muscular 
layer to the sub-peritoneal tissue, and it may thus cause perforation 
and peritonitis. 

The third stage of the process is that of cicatrization. This takes 
place by the resolution of the peripheral heteroplastic growth, the 
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approximation and union of the undermined edges with the floor of 
the ulcer, and the gradual formation from the margin of an epithelial 
covering. The gland-structure is not regenerated. The resulting 
cicatrix is slightly depreased, and less vascular than the surrounding 
mucous membrane. There is no puckering or diminution in the 
calibre of the gut. In some cases, however, cicatrization does not 
take place so readily, and the floor of the ulcer becomes the seat of 
a secondary ulceration. This usually takes place after the general 
disease has run its course, or during a relapse. Profuse hemorrhage 
and perforation more commonly result from the secondary ulceration 
than from the primary sloughing of the glands. 

The Mesenteric Glands, — The change in the mesenteric glands is 
probably secondary to that in the intestine. These glands become 
the seat of an acute hyperplasia, and are enlarged, soft, and vascular. 
They usually, like many of the glands in the intestine and the spleen, 
undergo a gradual process of resolution. In rare cases, however, the 
capsule of the gland is destroyed, and the softened matters may escape 
into the peritoneal cavity and so cause peritonitis. The enlarged 
glands may also become caseous, and subsequently calcify. 



CHAPTER XXXV. 

INFLAMMATION OF MUCOUS MEMBRANES. 

In mucous membranes inflammatory processes are divided into 
caiarrhaly and croupous or fibrinous inflammations. 

Catarrhal Inflammation. — Catarrhal inflammation, or, as it 
is more commonly called, catarrh, is much the more frequent. In its 
milder forms this is characterized mainly by an increased secretion 
of mucus. The initial hyperaemia of the membrane is followed by 
an abnormal production of epithelial and mucous elements. The 
liquid. which transudes from the blood-vessels is more abundant, the 
small, spherical, newly-formed cells which constitute the mucus-cor- 
puscles are produced with increased rapidity, and the result is an 
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increased secretion of mucus rich in cellular elements. These young 
cells are many of them emigrant blood-corpuscles, others are produced 
within the epitheliiil cells by endc^nous multiplication. As the pro- 
liferation continues, many of the epithelial elements become loosened 
and are discharged witli the mucus, and within these groups of bodies 
may occasionally be seen, which are evidently young raucus-corpus- 
cles, (Fig- 81.) The secretion of the mucous glands is also increased. 
Owing to these changes, the mucous membrane becomes swelled and 
abnormally vascular. The increased vascularity is evidenced by red- 
ness during life, but after death the blood usually passes out of the 
vessels, and the membrane may look paler than natural. 




'EOnvunctiKi 1 Epllbelinm b Sqb-«pl>hi>llHl <wd- 
necliie tlnne Shovrlng tha proUranttDD of tta« spllbBllum and tbs origin of Iha 
f DUDg elaiuenCi wittala Ibe eidtbalinl ulli. (Blndfleiicb.) 

If the irritation be more severe, the vascular phenomena are more 
marked, the production of young elements is more rapid, they are 
smaller and not so well developed, the epithelium loosens and falls 
off more readily, and the secretion becomes puriform from the great 
number of cellular elements which it contains. Many of these ele- 
ments are indistinguishable from pus-corpuscles, others are somewhat 
larger and resemble the corpuscles of normal mucus. Between the 
corpuscles of mucus and pus there is no line of demarcation, the one 
passing by insensible gradations into the other. The former are 
somewhat larger and more regular in shape than the latter, and 
usually contain only a single nucleus. A^ the process continues, the 
sub-epithelial tissue is gradually involved, and becomes infiltrated 
with young cells. Owing to the loss of epithelium, the surface of 
the membrane may at the same time become more or lees irrE^lar, 
and present numerous irregular abrasions or ulcers. 
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These changes in the mucous membrane itself are accompanied by 
a hyperplasia of the lymphatic structures which it contains. The 
lymph-follicles become enlarged from the multiplication of their 
elements. Their contents may soften and form a minute pseudo- 
abscess^ and this bursting gives rise to a small ulcer. These are the 
follicular ulcers so often seen in catarrhal conditions of the intes- 
tines and pharynx. The ulceration in some cases extends beyond 
the confines of the follicle. The proper glandular structures may 
also become involved. Their epithelium multiplies, the glands be- 
come choked with the epithelial elements, and they may subsequently 
atrophy. This is seen in catarrh of the stomach. 

The acute process may quickly subside, or it may become chronic. 
In the latter case the vascularity diminishes, but the multiplication 
of elements continues both in the epithelial and sub-epithelial tissue, 
as does also the increased secretion of mucus (suppuration). The 
latter thus becomes thicker and more puriform in character. 

Chronic catarrhal inflammations of mucous membranes differ 
from the acute, inasmuch as the sub-epithelial connective tissue is 
much more extensively involved. This tissue becomes infiltrated 
with young elements, which may ultimately form a more or less 
completely fibrillated structure. The membrane thus becomes indu- 
rated and thickened, and the pressure exercised by the new tissue 
may induce atrophic changes in the glandular structures which it 
contains ; by preventing the exit of their secretion it may also cause 
them to dilate so as to form cysts. This atrophy of the proper 
glandular structures is seen in chronic catarrh of the stomach. These 
changes in the sub-epithelial connective tissue are usually accom- 
panied by enlargement of the lymphatic structures, an enlargement 
which sometimes gives to the membrane a nodular or granular 
appearance: this is well seen in the pharynx (follicular pharyngitis). 
The enlarged lymphatic structures may also constitute the starting- 
points of an ulcerative process. (See "Tuberculosis of Mucous 
Membranes.") In some situations, as the stomach and intestine, the 
membrane often at the same time becomes deeply pigmented. 

Croupous or Fibrinous Inflammation. — This is a more in- 
tense form of inflammation than the preceding, and is characterized 
by the exuded inflammatory liquids containing a larger proportion 
of coagulable material. Fibrinous inflammation may be induced 
artificially by severe irritants, and it occurs in croup, diphtheria, 
and in many cases of dysentery. 
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Croup. 

In croup, the inflammatory process at its commencement is simply 
a severe catarrhal one, consisting in an increase in the vascularity of 
the membrane, together with an exudation of liquor sanguinis and 
blood-corpuscles, and proliferation of the epithelial elements. This 
is quickly followed by the production of a fibrinous layer upon the 
surface of the tissue, usually known as the false membrane. This 
membrane varies considerably in consistence, being in some cases 
firm and tough, in others much softer. It can readily be removed 
from the subjacent tissue, and after its removal the mucous mem- 
brane is left partially deprived of its epithelium. If the inflamma- 
tory process subsides, the epithelium is reproduced and the part 
returns to its normal condition ; but if it continues, a fresh false 
membrane is formed. As the inflammation extends downwards into 
the trachea and bronchi, a gradual transition may usually be ob- 
served from croupous to catarrhal inflammation. In the upper part 
of the air-passages, where the process is most intense, the false 
membrane exists, but in passing downwards, where it becomes less 
severe, the mucous membrane is simply. coated with mucus. 

Respecting the nature of the false membrane, opinions difier. 
When examined microscopically, it is seen to consist of a finely 
fibril lated and delicate network of homogeneous material, enclosing 
in its meshes numerous leucocytes and epithelial cells. This fibril- 
lated network has been commonly supposed to be produced by the 
coagulation and fibrillation of the inflammatory exudation liquids. 
According to Buhl, Wagner, and others, however, its formation is 
mainly due to a peculiar metamorphosis of the epithelial cells, which 
become converted into a kind of fibrinous material. The smaller 
cells which are enclosed in its meshes are doubtless principally 
escaped blood-corpuscles ; the larger epithelial elements, which are 
much less numerous, are those belonging to the mucous membrane. 

Diphtheria. 

It is difficult in many cases to draw any line of demarcation 
between the histological changes occurring in diphtheria and those of 
oroap. In diphtheria, however, the submucous tissue usually be- 
ooixieB more extensively involved, so that the false membrane is much 
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less readily removed. The circulation also often becomes so much 
interfered with, that portions of the tissue lose their vitality, and 
large ash-colored sloughs are formed, which after removal leave a 
considerable loss of substance. 



Dysentery. 

The inflammatory processes occurring in the intestine in dysentery 
are for the most part limited to the large intestine, although the 
ileum is also occasionally involved. The inflammation is always most 
marked in the rectum and descending colon, and it may be stated 
generally that it is characterized by the ulceration and sloughing of 
the membrane to which it gives rise. 

The intestinal changes vary considerably according to the intensity 
of the inflammatory process. In the milder forms of the disease the 
changes are most marked on the summits of the folds of the mucous 
membrane. These are found covered with a grayish-white layer of 
fibrinous material, which, when scraped ofl", leaves a superficial loss 
of substance. The mucous membrane generally is hypersemic and 
softened. The submucous tissue is also infiltrated with inflammatory 
products, and the solitary glands are enlarged and prominent. 

When the process is more severe, the submucous tissue becomes 
more extensively involveil, and the superficial layer of fibrinous 
material extends over wider areas and implicates more deeply the 
mucous membrane. The thickening of the intestinal wall, how- 
ever, is much greater in some parts than in others, so that projections 
are produced upon the inner surface of the intestine, corresponding 
with those parts which are the most affected. The enlarged solitary 
glands usually slough, and so give rise to circular ulcers which rapidly 
increase. When the process has reached this stage, the muscular and 
serous coats are implicated, the latter being covered with layers of 
fibrin which form adhesions with adjacent parts. The intestine is 
much dilated, and contains blood and disintegrating inflammatory 
products.' 

In the most intense forms of the disease, the necrosis is more 
extensive. According to llokitansky, large portions of the mucous 
membrane are converted into black rotten sloughs. The submucous 
tissue is infiltrated with dark blood and serum, but subsequently it 
becomes the seat of a reactive suppurative inflammation, by means 
of which the necrosed portions of tissue are removed. 
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If death does not occur and the inflammatory process subsides, 
the ulcers may gradually heal. When the loss of substance has not 
been considerable, the edges of the ulcers may, by the contraction 
of the submucous tissue, become completely approximated. More 
commonly, however, the loss of substance is so great that portions 
of the membrane are left consisting simply of connective tissue. 

When the inflammatory process becomes chronic, the changes in 
the submucous connective tissue become more marked, and the new 
fibroid growth gives rise to considerable thickening and induration 
of the intestinal wall and to more or less contraction and narrowing 
of the cavity. Sometimes it forms fibrous bands which project into 
the gut. The formation of abscesses and fistulous passages occa- 
sionally occurs in the thickened intestinal wall. 



CHAPTER XXXVI. 



INFLAMMATION OF SEROUS MEMBRANES. 



Inflammatory processes in serous membranes vary in their 
intensity, and in the amount and character of the effusion. 

The process commences, as in 
^^o- ^2. mucous membranes, with hyper- 

semia, exudation of liquor san- 
guinis and emigration of blood- 
corpuscles, together with increased 
activity of the endothelial ele- 
ments. The endothelial cells en- 
large and become more granular, 
their nuclei multiply, and thiis 
several new elements are fonned 
within a single cell (endogenous 
multiplication) from which they 
subsequently escape. (Fig. 82.) 
The number of new elements which are thus produced, together with 




J^^flamed Epiploon of a Rabbit. Showing the 
endogenous proliferation of the endothelium. 
X 250. (Gomil and Banvier.) 
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some of the older cells, and a lai^ number of emigrant blood-corpus- 
cles, escape with the exuded liquor sanguinis into the serous cavity, 
where they may continue to exhibit their formative activity. 

Owing to these changes, the membrane loses its natural smooth 
and glistening appearance, and becomes o]>aque, roughened, and ex- 
ceedingly vascular. Its surface at the same time becomes covered 
with a fibrinous layer, and more or less liquid transudes into its 
cavity. The coagulable material which exudes from the vessels 
forms a soft, elastic, membranous, or reticulated investment, enclosing 
in its meshes numerous small cells. This either glues the two sur- 
feees of the- membrane together, or, if they are separated by liquid 
effusion, forms a slightly adherent layer. (Fig. 83.) The exuded 




liquid varies considerably in amount, and is always turbid, thus differ- 
ing from non-intlammatory eifusions. It contains flakes and masses 
of coagulated fibrin and innumerable cell -structures, the latter being 
in the earliest stages of the process almost entirely emigrants. 

The nature of the subsequent changes will depend upon the in- 
tensi^ of the inflammation, and upon the amount of liquid exuded 
into the serous cavity. If the inflammatory process subsides, and 
the liquid exuded is not sufficient to prevent the two surfaces of the 
membrane from coming into contact, they grow t'other and form an 
adhesion. This constitutes the so-called adhesive inJtamTnation. The 
anion is efiected by the formation of connective tissue. The small 
round cells embedded in the fibrinous layer become elongated and 
spindle-shaped, the fibrinous material fibrillatcs, and numerous new 
vessels are formed. ]VIany of the latter atrophy and disappear as the 
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pus be removed, the suppuration may gradually cease, tlie granula- 
tion-tissue develop into a fibrous structure, and tlie union of the serous 
surfaces thus be effected. The serous membrane becomes greatly 
thickened, and the new tissue undergoes considerable contraction in 
the process of its organization. 



CHAPTER XXXVII. 

INFLAMMATION OF THE LIVER. 

Inflammatory processes in the liver are either acute or chronic. 
Acute inflammations, leading to suppuration, are usually infective in 
their nature, resulting from the transmission of infective materials 
from inflammatory lesions in the abdominal organs or in other parts. 
The processes are consequently most frequently disseminated and con- 
fined to small portions of the hepatic substance. The pus-corpuscles 
— which usually accumulate so as to form an abscess — are almost 
entirely emigrants, although recent investigations render it highly 
probable that they may also originate by the endogenous proliferation 
of the liver-cells. 

These suppurative inflammations are in the majority of cases 
pysemic, and when pysemic tiiey are usually multiple. Hepatic 
abscess is also not unfrequently, in tropical climates, associated with 
dysentery. Here the abscess is commonly single, and it probably 
results from the absorption of infective substances from the diseased 
intestine. As other causes of hepatic abscess must be mentioned 
inflammation of the bile-ducts, such as sometimes results from 
gall-stones, &c. ; and external violence. 

Chronic inflammatory processes in the liver, being of much less 
intensity, lead to a gradual increase in the connective tissue of the 
organ, and consequently to induration and to the subsequent atrophy 
of its proper structure. They constitute what is known as intei^stitial 
hepatitis^ or more commonly as cirrhosis. 
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Cirrhoiia of the Liver. 

Cirrhosis of the li\er, or interstitial hepatitis, is characterized hy 
a gradual increase in the connective tissue of the organ and by 
subsequent atrophy of the liver- 
Pi'* 84 cells, so that, when examined with 
r^t-/'^^^^^^ 1 'ow magnifying power, the acini 
are seen to be sejwrated by broad 
tracts of new interstitial growth. 
(Fig 84) 

The process usually commences 
in the connective tissue surround- 
ing the binaller branches of the 
]>ortal vein, and gradually extends 
to that surn>unding the larger ones, 
until ultimately the connective tis- 
. sue throughout the whole organ may 

connectlvB tinue bcWsen the liepiiUc loUulps. bcCOme inVolvcd. Tbls tisSUe be- 

DBcun, t[imiE. X i«. " cornea infiltrated with small round 

cells, from which is produced a more 
or less completely fibrillated structure, containing in the earlier stages 
of its development numerous new blood-vessels which are supplied 
by branches of the hepatic artery. The change is sometimes uniform, 
but more commonly it is much more advanced m some parts than in 
others. In many places the new ti'sue consists almost entirely of 
cells, whilst in others the fibrillation is much more marked; and if 
the process lasts long enough, the vascular and richly cellular growth 
gradually assumes the characters of cicatricial tibsne, the vessels at 
the same time becoming obliterated, (See Fig. 72.) 

The effect of the new growth is ultimately to cause atrophy of the 
hepatic cells, and to obstruct the circulation through the portal capil- 
laries and the passage of bile through the bile-ducts. This effect is 
materially increased hy the process of contraction which the new 
tissue undergoes. The hepatic cells in tJie outer zone of the lobules 
are the first to atrophy; the new tissue insinuating itself between 
them, 80 as to gradually involve the intercellular network. (Fig, 
85.) The cells then become smaller and undergo fatty metamor- 
phosis; and ultimately they are completely destroyed. Those in 
the central parts of the lobule are in the earlier stages but little 
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altered, although they are often stained with bile. As the growth 
extends, however, these also become annihi]ated,and the whole lobule 
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may he replaced by connective tissue. The cells in the outer part 
of the lobules are sometimes infiltrated with fat prior to their 
destruction, the cirrhosis being associated with fetty infiltration. 
(See Pig. 7.) 

The obliteration of the portal capillaries by the new tissue gives 
rise to ascites, hsematemesis, diarrhoea, enlargement of the spleen, 
and to tile other results of portal congestion. Obstruction of the 
bile-ducts, although it may cause staining of the hepatic substance, 
is rarely such as to interfere with the passage of the bile into the 
intestine, and hence there is usually but little general jaundice. 

Physical Charactera, — The physical characters of the cirrhosed liver 
vary. In the earlier stages of the disease the organ is probably 
always more or less increased in size ; the enlat^ment being almost 
aniform, and the edge rounded and thickened. In some cases this 
enlai^ment is considerable, and there is but little subsequent atrophy 
and contraction, the oi^n being found large and comparatively 
emooth after death. More commonly, however, atrophy and con- 
traction constitute marked features in the disease, and the liver ia 
small, presenting an irregular nodular surface. 

Bespecting the causes of these differences in the alterations which 
the liver undei^oes as a consequence of the interlobular growtli, we 
are at present unable to speak certainly. They probably, however, 
depend in great measure upon differences in the age of the growth, 
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and in its distribution. In the large livers the growth is usually 
richly cellular and very generally distributed ; whilst in the smaller 
nodular forms of cirrhosis it is commonly more fibrous and less cel- 
lular in character, and its distribution is more partial. It is probable 
that in the larger livers the growth is in an earlier stage of develop- 
ment, and that if the patient had lived, the organ would have dimin- 
ished in size. When the growth is irregularly distributed it neces- 
sarily causes more irregularity in the configuration of the liver than 
when the distribution is more uniform. 

The cirrhosed liver is always increased in consistence. It breaks 
down less readily under the finger, and is often exceedingly firm and 
tough. On section, the new tissue is visible to the naked eye sur- 
rounding the lobules and in many parts completely replacing them. 
This gives to the cut surface a mottled granular appearance, the 
lobules themselves contrasting with the new interlobular tissue ; and 
this ai)pearance is sometimes increased by fatty infiltration of the 
cells in the peripheral zone. The capsule also may be thickened, 
and the organ is frequently stained with bile. 

Acnte Yellow Atrophy. 

This exceedingly rare disease of the liver is characterized by a 
rapid diminution in its size, and by destruction of the hepatic cells. 
The organ may, in the course of a few days, be reduced to* less than 
half its natural bulk, being especially diminished in thickness. It 
is soft and flabby in consistence, bloodless, and of a dull yellow or 
yellowish-red color. The lobules are indistinguishable. When ex- 
amined microscopically, the liver-cells are found to be completely 
destroyed, being replaced by granular debris, fat granules, and pig- 
ment. Tyrosin and leucin have been found in the disintegrated 
liver-tissue. 

The fUthology of this disease is exceedingly obscure. By some it 
has been regarded as an acute inflammatory process, by others as a 
passive degeneration. 
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CHAPTER XXXVIII. 

INFLAMMATION OF THE KIDNEY. 

Inflammatory processes in the kidney present certain variations 
according to their intensity. They comprise suppurative, tubal, and 
interstitial nephritis. Of these, suppurative nephritis, as the name 
implies, is an intense inflammation leading to the formation of ab- 
scess. It usually results from the transmission of infective materials 
from some primary lesion, and consequently belongs to the class of 
infective inflammations. Tubal nephritis is also an inflammation of 
considerable intensity, but much less so than the suppurative variety. 
In it the structural changes have their principal seat in the tubular 
epithelium. Interstitial nephritis is an inflammatory process which 
runs a more chronic course and is of less intensity than either of the 
preceding. Consequently in it the principal structural changes take 
place in the connective tissue around the blood-vessels — in the inter- 
tubular connective tissue. (See " Chronic Inflammations.") It must, 
however, be distinctly borne in mind that these two varieties of his- 
tological changes — those in the tubular epithelium and those in the 
intertubular connective tissue — are very frequently associated. Tubal 
and interstitial nephritis cannot therefore be separated from one 
another by any distinct line of demarcation. They might, perhaps, 
be more correctly designated acute and chronic nephritis. 

Suppurative Nephritis. 

Acute inflammatory processes in the kidney attended by the for- 
mation of pus, give rise to renal abscesses. Such processes, as already 
stated, are usually infective in their nature, resulting from the trans- 
mission of infective materials from some primary inflammatory 
lesion. They occur as a result of pyaemia, and also in connection 
with inflammatory conditions of the urinary passages. In the latter 
they give rise to what is commonly known as the " Surgical Kidney." 

The abscesses met with in the kidney as the result of pyaemia re- 
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semble pysemic abscesses in other organs. They are usually multiple, 
and are often surrounded by a thin zone of red hypersemic tissue. 
Their characters will be more fully described in the chapter on 
embolism. (See " Results of Embolism.") 

Surgical Kidney, — This is the name commonly given to those 
inflammatory conditions of the kidney which result from inflamma- 
tion of the urinary passages. These renal inflammations frequently 
occur in association with inflammation of the pelvis of the kidney, 
such as is produced by a renal calculus ; or with those inflammatory 
changes in the mucous membrane of the urinary tract which result 
from vesical calculus, urethral stricture, or enlargement of the pros- 
tate. In' addition to the inflammation of the urinary passages there 
almost invariably exists some impediment to the escape of the urine. 

The changes which occur in the kidney vary. When the inflam- 
matory condition of the urinary passages has lasted for a lengthened 
period it is exceedingly liable to give rise to chronic renal changes, 
which are characterized mainly by more or less cellular infiltration 
of the intertubular connective tissue. This cellular infiltration occurs 
both in the pyramids and cortex. The tubules are in some parts 
found blocked with epithelium, whilst in others they are wasted or 
obliterated. The walls of the small arteries are not thickened. 
Owing to these changes, the kidneys — although at first they may be 
enlarged — gradually become diminished in size, the atrophy being 
probably, in most cases, partly due to the pressure exercised by the 
retained urinary secretion. The capsule becomes adherent and thick- 
ened, and, when removed, the surface of the organ is found puckered 
and irregular. 

In other cases the process is much more acute, the cellular infiltra- 
tion of the intertubular tissue is much more abundant, and the young 
cells (emigrants) accumulate in certain situations in such numbers as 
to give rise to abscesses. (Fig. 86.) The blocking of the tubes with 
epithelium is then more marked, and many of them are found filled 
with the emigrant leucocytes. The kidneys are usually enlarged, 
and yellowish-white patches of various sizes are seen on their cut 
surface. Many of these patches have purulent centres. They are 
not commonly surrounded by a marked zone of red hypersemic tissue. 
Yellowish lines and striae are also seen extending from the papillae 
to the bases of the pyramids. This acute suppurative process may 
occur independently of the more chronic lesions. Much more com- 
monly, however, it supervenes in kidneys which have already under- 
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gone a chronic change, and ita supervention apjwars not unfreqnently 
to be determined by the performance of some surgical ojieration in 
connection with the bladder or urethra. 
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Respecting the pathology of these changes in the kidney, they 
undoubtedly result from tlie inflammatory condition of the urinary 
passages, and impediment to the escape of the urine with wliich they 
are associated. As to the manner in which the primary inflammation 
produces the secondary in the kidneys we are unable to speak cer- 
tMnly. The pelvis and calices of the kidney are almost invariably 
found inflamed, and possibly the implication of the kidney may be 
owing to extension by contiguity. Dr. Dickinson believes it to be 
due to the absorption of infective substances contained in the urine.^ 

Tubal ITephritis. 

Tubal nephritis, or, as it is also called, acute desquamative 
nephritis, is one of those morbid processes which constitute Bright's 
disease, of which it is the most common aciit£ variety. The process, 
which has its seat mainly in the cortex, comprises an increase in the 

a of the Kidney." Med.-Chir. 
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vascularity of the or^an, exudation into the urine-tubes, and swelling 
with probably proliferation of the tubular epithelium. 

The initial vasoular phenomena vary considerably in different cases. 
When the intensity of the inflammatory process is considerable, there 
is abundant exudation into the urine-tubes, many of the capillaries 
at the same time frequently rupture, and thus there is an escape of 
blood-corpusclea and of liquor sanguinis into the tubes of the cortex ; 
hence the blood and * blood casto m the urine which are so charac- 
teristic of the earlj stages of the most acute forms of the disease. 
In this sta^e the mfiimmatorv process mav quicklj subside, and, 




with the exception of some swelling and desquamation of the tubular 
epithelium, no further alterations take place in the kidney. 

In other oases the process is less intense, the vascular phenomena 
are much less marked, and the principal changes take place in the 
tubular epithelium. The epithelial elements become swollen and 
granular. (Fig. 87.) The granules, which are often so numerous as 
to occlude the nucleus of the cell, are soluble in acetic acid, and thus 
differ from molecular fat. This is the condition known as "cloudy 
swelling." Smaller cells are also often seen within the tubes, and 
these have been supposed to be tiie products of epithelial prolifera- 
tion. It is probable that some of them are thus produced, although 




TUBAL NEPHRITIS. 245 

the majority must be r^rded as having escaped from the vessels. 
Owing to these changes, the tubes become distended with cellular 
elements. (Fig. 88.) 

In addition to the cell-forms, many of the tubes also contain hya- 
line cylinders, which are commonly rcgardwl as 
consisting of coagulated substances winch have '"' 

escaped from the vessels. By many jMtholo- 
gists, however, this hj-aline material is suppo8e<l 
to be the product of a mucoid nietamorphosia 
of the epithelium. The cell-forms contanied 
within the tubes adhere to this hyaline snb 
stance, and some of them are washeil away and 
appear in the urine as "epithelial casts." 

The alterations which these changes produce 
in the physical characters of the kidne\s varv 
according to the preponderance of the hjjier J"" "i'o"™«"|.u|["eHiS 'ceita 
Eeraia or of the epithelial growth. The organs "hich have escnperi n a«en 
are always considerably increased in size, and pt^w^*™/ ""^w ™ ° 
more or less abnormally vascular. The capsule 
separates readily, exposing a perfectly smooth but vascular surface. 
The consistence is diminished, the tissue breaking with a soft friable 
fracture. On section, the increase in the size of tlie oi^n is seen 
to be princii)any due to the increased thickness of the cortex. This 
is either of a reddish -brown, or of an opaque white or pale buff 
color; these diflferences depending upon the relative proportion of 
blood and of accumulated epithelial elements. Although In the 
earliest stage of the most acut« forms of the disease the color is redder 
than natural, it usually soon l>ecomes i>ale and opaque. This is 
owing to the swelling of the epithelial elements and to their accumu- 
lation in the cortical tubes. The blood becomes expressed from the 
intertubular vessels, and hence the increased vascularity is most 
evident in the Malpighian corpuscles, beneath the capsule, and in the 
pyramidal portion of the organ. The Malpighian corpuscles stand 
out as prominent red points, and the pyramidal cones are of a deep 
red color, thus contrasting strongly with the pale opaque cortex. 

The termination of the process varies. The increased vascularity 
and epithelial growth may, as already stated, subside, and the newly- 
formed elements passing away in the urine, the organ gradually re- 
turn fo its normal condition. This is a common termination when 
the inflammation is the result of scarlet fever. In other cases the dis- 
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ease continues ; and although the vascularity diminishes, the vitality of 
the epithelial elements becomes so much impaired that they undergo 
retrogressive changes. The cells then continue to come away with 
the urine, adherent to the casts, but, instead of presenting the swelled 
granular appearance as in the earlier stage of the disease, they contain 
molecular fat. This fat gradually increases in amount as the degen- 
eration proceeds, until ultimately the cells are destroyed and it appears 
as free molecules and granules on the tube-casts. 

This fatty degeneration of the epithelium is attended by corre- 
sponding changes in the appearance of the organ. The redness 
diminishes, and the Malpighian corpuscles are less prominent. The 
enlarged cortex presents a uniform yellowish tinge, studded with 
minute yellowish- white streaks. This is owing to the presence of fat 
in the tubes of the cortex. This fatty stage, if only slightly advanced, 
may undoubtedly pass off. The degenerated cells are carried away 
by the urine, from those which remain in the tubes the fat is prob- 
ably partially absorbed, the retrograde process gradually ceases, and 
the organ returns to nearly its normal size and condition. In other 
cases the degeneration continues, and owing to the loss of epithelium 
the kidney becomes somewhat diminished in size. This atrophy, 
however, I believe rarely occurs without changes in the intertubular 
connective tissue. 

When the inflammatory process is of longer duration, or when the 
kidneys are the seats of repeated attacks of inflammation, the inter- 
tubular connective tissue usually becomes involved. This tissue be- 
comes infiltrated with small cells which ultimately tend to form a 
fibrillated structure. The new intertubular growth may gradually 
increase, and so lead to more or less irregular atrophy of the organ, 
such as will be described as occurring in interstitial nephritis. In 
other cases death ensues before any marked atrophy has taken place, 
and thus the organ may remain smooth and large to the termination 
of the disease. The intertubular growth is sometimes found thickly 
studded with fatty granules. 

* Interstitial Nephritis. 

Interstitial nephritis, or, as it is sometimes called, granular degen- 
eration of the kidney, ckxjurs most frequently in the condition known 
as chronic Bright^s disease. The process is usually chronic in its 
course, and is characterized, like the corresponding one in the liver. 
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by a grai^ual increase of tlie connective tissue of the organ, and by 
atrophy of the tubal structures. Sometimes, as lias been seeD, this is 
merely an advanced stage of tubal nephritis. More commonly, how- 
ever, the process appears to be chronic from its commencement, and 
not to be preceded by any marked vascular phenomena or by any 
active changes in the tubular epithelium. 

The first change in the kidney appears to consist in a cellular in- 
filtration of the infertubular connective tissue. In the earliest stages 
of the process this tissue becomes infiltrated with young cells. (Fig. 
89.) If the growth is very rapid, these may be exceedingly numer- 




ous, and the intercellular substance soft and amorphous. More com- 
monly, however, the process is much less acute and the cells less 
numerous, and the new tissue is more or less developed into a fibril- 
lated structure. This is the condition in which it is usually met 
with. These changes are almost entirely limited to the cortical por- 
tion of the kidney, and although here they are more or less general, 
the new growth is more abundant in some parts than in others, being 
usually most so around the Malpighian bodies and in the neighbor- 
hood of the cajKule, with which it is closely united. In this stage 
the tubes and their epithelium are unaffected. 

In this early stage, if the process be acute, the kidney is somewhat 
increased in size, the capsule usually separates less readily than in 
health, and the surface of the organ is slightly granular. On section, 
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the cortical substance is in some cases paler, in others redder than 
natural. The cut surface also looks obscurely granular. The Mal- 
pighian bodies stand out as red points, and the bases of the pyramids 
and surface of the or^an are frequently hypeneraic. The consistence 
of the organ is usually slightly denser and tflugher than natural. 
This, however, will vary with the character of the new tissue, as will 
also the increase in size and the irregularity of the surlace. If the 
new tissue is slowly developed, the size will be but little increased, 
whereas the increase in consistence and the granular condition will be 
more marked. If, on the other hand, the process be more acute, and 
the cellular infiltration more abundant, there will be a greater increase 
in the size, the granular character will be slight, and the consistence 
may be even softer than natural. 

The second stage in the process is characterized by the atrophy of 
the tubular structures. This is mainly owing to the pressure exer- 
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cised by the intertubular growth, and to the cicatricial contraction 
which it often undergoes. The atrophy consequently is not uniform, 
but is more marked in some parts than in others. The tubes are now 
found in many parts diminished in size, or completely obliterated; 
whilst in others they are irregularly dilated, and filled with d^n- 
erat€d epithelial products. Their walls are usually thickened. As 
the atrophy proceeds, the intertubular tissue thus becomes mingled 
with the granular and fatty debris which results from the retrograde 
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process. (Fig. 90.) The IVIalpighian bodies become approximated, 
and the secreting structure throughout large tracts of the kidney is 
destroyed. (Fig. 91.) The irregular pressure exercised by the new 
growth also gives rise to tlie formation of cysts. These originate 
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The small arteries of the kidney also undergo important altera- 
^ons. These were first described by Dr. Johnson. Dr. Johnson 
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states that the walls of these vessels are thickened, owing to hyper- 
trophy of their longitudinal and circular muscular fibres. This 
change is well represented in the accompanying drawing. (Fig. 92.) 
Both the internal longitudinal and the external circular muscular 
fibres are considerably increased. The external fibrous coat of the 
vessel is also thickened, and it appears to be continuous with the new 
intertubular tissue. This thickening of the external coat has been 
especially insisted upon by Sir W. Gull and Dr. Sutton. I have 
usually found it associated with the muscular hypertrophy, although 
the latter is undoubtedly the most prominent structural change. 

In this more advanced stage of the disease the kidney is dimin- 
ished in size. Its surface is more granular, the capsule more thick- 
ened and adherent, and it cannot be removed without tearing the 
kidney-substance. The superficial vessels are seen unduly marked 
in the depressions between the granulations. The cortex is tough 
and fibrous, of a yellowish-gray or buff color, mottled with yellow 
streaks and patches ; and usually numerous small cysts are distrib- 
uted throughout it. Calcareous deposits are also often seen as white 
streaks between the tubes of the pyramids. 



CHAPTER XXXIX. 

INFLAMMATION OF THE BRA.IN AND SPINAL CORD. 

Inflammatory processes in the nervous centres are probably much 
less frequent than was formerly supposed. Many of those morbid 
changes in the brain and spinal cord which are attended by softening, 
and which were at one time regarded as the result of inflammation, 
are now known to owe their origin to simple interference with the 
vascular supply, such as results from thrombosis, embolism, or de- 
generative changes in the walls of the blood-vessels. (See "Fatty 
Degeneration of the Brain.") 

The irritation which determines the occurrence of acute inflamma- 
tions in the brain or cord is most frequently some external violence 
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blow, simple concussion, or fracture of the osseous framework. 
In other cases it is diseased bone, as in the inflammation of the brain 
which so often results from disease of the petrous portion of the tem- 
poral bone. Lastly, in a comparatively few number of cases these 
inflammations are pysemic. 

The inflammatory process is almost invariably limited to small 
portions of the cerebral or spinal substance. The earliest change 
consists in a more or less intense and localized hypersemia, which is 
frequently attended by rupture and minute extravasations of blood. 
The nervous tissue then becomes infiltrated with young cells and con- 
siderably softened, and it presents a uniform red or mottled color. 
This red softened tissue gradually acquires a brownish or brownish- 
yellow color, owing to changes in the haemoglobin. The nerve-fibres 
become disintegrated, and the nerve-cells and cells of the neuroglia 
undergo fatty degeneration, thus forming the so-called "inflamma- 
tory" or "exudation corpuscles.'^ (See Fig. 10.) 

In many cases the accumulation of young cells is sufficient to give 
rise to the formation of an abscess, and a yellowish or reddish puri- 
form liquid gradually takes the place of the original softened mass. 
The tissue surrounding the abscess is also hypersemic, softened, and 
infiltrated with cells. The cellular infiltration may gradually extend, 
and thus the abscess increase in size until it opens either externally 
or into the ventricles. In other cases the abscess becomes limited 
and encapsuled by the formation of connective tissue from the neu- 
roglia, and this tissue often forms a delicate network traversing the 
cavity. When the products of these acute inflammations have thus 
become encapsuled they may gradually dry up into caseous or cal- 
careous masses, or the absorption may be more complete, so as to leave 
little more than a cicatrix. Respecting the source from which the 
young cells are derived, they are probably almost entirely emigrants, 
although they are possibly also partly the offspring of the cells of the 
neuroglia. The nerve-cells themselves appear to undergo no active 
changes in inflammation. 

Suppurative inflammations are much more common in the brain 
than in the spinal cord. In the latter the inflammatory process is 
rarely of sufficient intensity to produce abscess; it causes merely 
softening of the nervous tissue (myelitis). 

Inflammatory Softening of the Brain and Cord. — Con- 
ditions of softening of the cerebral or spinal substance resulting from 

Bammation, other than those which have been above described. 
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probably rarely, if ever, occur as primary lesions. Most varieties 
of softening which were formerly described as inflammatory — either 
from the red color of the softened tissue or from the acuteness of 
the process — result, as already stated, from thrombosis or embolism 
(see "Embolism in the Brain"), or are simply passive d^enerative 
changes in which more or less extravasation of blood has taken place 
into the softened tissue. (See "Fatty D^eneration of the Brain.") 
Inflammation and consequent softening of the nervous tissue, how- 
ever, by no means unfrequently occurs as a secondary process. It 
takes place especially around clots of blood or other morbid products 
within the brain or spinal cord, and results from the injurious in- 
fluence which these substances exercise upon the immediately adjacent 
structures. Such a result is not unfrequent in cases of cerebral hem- 
orrhage. The nerve-tissue immediately surrounding the clot becomes 
the seat of an inflammatory process, and it is found after death soft- 
ened, hyjwrtemic, and infiltrated with young cells. Inflammation 
of the superficial portions of the cerebral and spina Isubstance also 
occurs as the result of meningitis. 

SderosiB of the Brain and Spinal Cord. 

The terra "sclerosis" is applied to certain changes in the nervous 
centres which are characterized by an increase of the connective tissue 
(neurt^lia), and by atrophy and disintegration of the proper nervous 
elements. The affected portions are, for the most part, increased in 
consistence ; sometimes, however, they are softer than natural. They 
are usually of a grayish color , hence the 
change has been called "gray d^enera- 
tion " 

Respecting the nature of the change, it 
IS probably m man) cases the result of a 
ehrouK, inflammatory process, the new 
gronth of connective ti'^uc Itadmg to the 
dehtruction of the ner\ e-elements In other 
Rjfrr-nwj!«naiami '^"^^ coses, however, the atrophy of the nerve- 
phj- A iisnsvenw geciion St o« tissue appears to precede the interstitial in- 
•ndiorthrqfl"*fibnir''''y'2'OT''"' *^'*^^ ^^ that the process would rather be 
regarded as a passive degeneration. 
When the diseased portions of the brain and cord are examined 
microscopically, the cut ends of the nerve-fibres are seen in trans- 
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verse sections to be separated by a granular, finely nucleated, and 
often partially fibrillated tissue, which evidently originates from the 
neuroglia (Fig. 93). The nerve-fibres themselves are atrophied, and 
more or less fatty debris is found in the altered tissue. * In many 
cases the nucleated character of the interstitial growth is wanting. 
The walls of the blood-vessels are also stated to be thickened, and 
their nuclei to be increased. 

Sclerosis is much more common in the spinal cord than in the 
brain. In the latter it occurs most frequently as small patches of 
induration limited to certain portions of the brain. These must be 
distinguished from the cicatrices left after tlie absorption of blood or 
of inflammatory products. Sclerosis of the cord may in the same 
way be localized and more or less disseminated; more commonly, 
however, it implicates only particular nervous tracts. It occurs thus 
especially in the posterior columns of the cord in locomotor ataxy. 



CHAPTER XL. 



INFLAMMATION OF THE LUNGS. 



In the lungs, inflammatory processes comprise the three following 
varieties : — CroupouSj ccUarrhcdy and interatitial pneumonia. Of these, 
the former occurs as an independent affection, whereas the two latter 
are usually the result of some antecedent bronchial or pulmonary 
inflammation. 

Croupous Pneumonia. 

Q'oupovSy eayudative, or lobar pneumonia is characterized by in- 
tense inflammatory hypersemia and by the exudation of a large 
amount of coagulable material into the pulmonary tissue. It is 
termed "croupous" because, like the croupous inflammation of mucous 
membranes, the exuded liquids contain a large quantity of fibrino- 
genous substance. This form of pneumonia almost invariably affects 
an extensive portion of the lung, hence the term " lobar" which is 
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applie<l to it. The process is commonly described as consisting of 
three stages — 1st, that of engorgement; 2d, that of redhepaiization; 
and 3d, tliat of gray hepaimjii&n. 

In the first stage, that of engorgement, the lung becomes exceed- 
ingly vascular, the changes in the blood-vessels and circulation being 
such as have been already described as characteristic of inflammation. 
The organ is of a dark red color, its specific gravity and absolute 
weight are increased, its elasticity is diminished, it is less crepitant 
than natural, and pits upon pressure. Its cut surface yields a red- 
dish, frothy, tenacious liquid. 

Fin. 94. 
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In the second stage, that of red hepatization, there is an exudation 
of liquor sanguinis and migration of blood-corpuscles into the pul- 
monary tissue. Some of the vessels may also rupture, and thus 
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small extravasations occur. The exuded liquids coagulate within 
the air-vesicles and in the interstices of the interlobular tissue, the 
coagulum enclosing numerous white and some red blood-corpuscles. 
(Fig. 94.) The lung is now much heavier than in the preceding stage. 
It contains but little or no air, usually sinks in water, and cannot be 
artificially inflated. It does not crepitate under the fingers, but is 
remarkably friable, breaking down readily with a soft granular frac- 
ture. The cut surface is of a dark reddish-brown color, and it pre- 
sents a granular appearance, the granules being the plugs of fibrinous 
coagulum contained in the air-vesicles. These granules also some- 
times give to the reddish-brown organ a peculiar gray mottling. 
Throughout this stage there appears to be but little alteration either 
in the alveolar walls or in the alveolar epithelium. On the former 
are often seen a few leucocytes, and the latter may be somewhat 
swollen and granular. (Fig. 94.) 

The third stage, that of ffray hepcUizcUion, is characterized by a 
continuance in the emigration of leucocytes, and by cell-proliferation. 
The white blood-corpuscles continue to escape from the vessels, and 
thus their number within the alveoli gradually increases. The epi- 
thelial cells lining the alveolar walls, which were only swollen and 
granular in the earlier stage of the process, now undergo more active 
changes. Their nuclei enlarge and multiply, and ultimately numer- 
ous new cells are produced. The pulmonary alveoli thus become 
completely filled with young cell-forms, so that the fibrinous exuda- 
tion is no longer visible as an independent material, as it is in the 
stage of red hepatization. (See Fig. 94.) These cells rapidly undergo 
retrogressive fatty changes, so that, as usually seen, the alveoli are 
filled with granular elements, which in many parts have lost their 
distinctive outlines. (Fig. 95.) The weight, density, and friability 
of the lung now become even greater than in the stage of red hepati- 
zation, although the granular aspect of the cut surface is much less 
marked. The tissue is now quite soft and pulpy, and a puriform 
liquid exudes from its cut surface. The most prominent feature, 
however, is the alteration which takes place in the color of the organ. 
This gradually changes from a dark reddish-brown to a gray or yel- 
lowish-white. This is owing partly to the pressure exercised upon 
the blood-vessels by the exuded substances and newly-formed cells, 
and partly to the fatty degeneration which the latter have undergone. 

Such are the characteristic changes which occur in croupous pneu- 
monia. In those very numerous cases, however, in which the pneu- 
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monia is secondary to Eome other disease, or c 
subjects, the changes m the lung ma^ present 8<: 



iirs m debilitated 
3 deviations from 




those which have been above described. In these secondary pnen- 
niooias the exuded substances are often less abundant and less coagu- 
lable, and consequently the weight of the lung is much less increased. 
The organ ia also less dense and friable than when the process occurs 
in a healthy person. The existence of much congestion and cedema 
of the pulmonary tissue, such as is so common as a result of gravita- 
tion in conditions of asthenia, also modifies (he physical conditions 
produced by the pneumonic process (hypostatic pneumonia). Not 
only are these secondary pneumonias often characterized by the 
exuded liquids being less coagulable than are those resulting from 
primary inflammations, but the emigration of leucocytes is usually 
less abundant, and the proliferation of the alveolar epithelium con- 
stitutes a more prominent part of the process, so that a greater pro- 
portion of large nucleated cell-forms are found within the pulmonary 
alveoli. 

The pneumonic process may terminate in the four following 
ways : — 
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1st. In Resolution, — The gradual return of the lung to its normal 
condition is much the most frequent termination of croupous pneu- 
monia. The coagulated materials liquefy, the young cells entangled 
in them undergo complete fatty degeneration and disintegration, and 
thus the inflammatory products become so altered that they can be 
removed by absorption. Granular pigment is also mixed with the 
softened matters and appears in the expectoration. This is probably 
partly derived from the extravaSated blood, and is partly that which 
normally exists in the interlobular connective tissue. Where this 
process of liquefaction and disintegration is taking place in the lung, 
the granular appearance of its cut surface is completely lost. It is 
of a yellowish-gray color, and a tenacious puriform liquid can be 
expressed from its substance. As the softened matters become 
absorbed, the circulation is gradually restored, and the organ ulti- 
mately attains its normal characters. 

2d. In Abscess. — The formation of an abscess is a very rare result 
of simple pneumonia. It may, however, take place if the emi- 
gration of blood-corpuscles is very abundant. The pus is always 
mixed with broken-down pulmonary tissue. It is when pneumonic 
processes are induced by septic matters and are thus disseminated, as 
in pyaemia, that the formation of abscess usually occurs. The pyae- 
mic abscess in the lungs, like that in other organs, is characterized by 
the zone of hypersemic tissue which surrounds it. (See " Pyaemia.'') 

3d. In Gangrene, — Almost as rare as the preceding is the occur- 
rence of gangrene. Two conditions appear to be principally con- 
cerned in bringing about this result : — one is the interference with 
the supply of blood by the extensive formation of coagula in the 
pulmonary and bronchiar vessels, together with considerable hemor- 
rhage into the pulmonary tissue ; the other is the contact of putrid 
substances with the pneumonic lung, — as the putrid secretion in a 
dilated bronchus. 

4th. In Chronic Pneumonia. — If the inflammatory process does 
not subside and the exuded substances are not absorbed, the alveolar 
walls gradually become involved. These become thickened by a new 
growth of fibro-nucleated tissue, and thus is produced more or less 
fibroid induration of the organ. (See "Interstitial Pneumonia.") 
This termination of croupous pneumonia is comparatively rare. 

Croupous pneumonia plays a prominent part in many cases of 

pulmonary phthisis. (See " Pulmonary Phthisis.") 

17 
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Catarrhal Fnenmonia. 

Catarrhal, lobular, or ircmcAo-pneumonia rarely occurs as an inde- 
pendent affection, but is very constantly preceded by catarrhal changes 
in the mucous membrane of the smaller bronchi. It is an inflamma- 
tory process of less intensity than the preceding, and differs from it 
in there being but little or no exudation of coagulable material, the 
process being characterized for the most part by proliferation of the 
alveolar epithelium. It thus somewhat resembles catarrhal inflam- 
mation of mucous membranes: hence the term "catarrhal" which 
is applied to it. This form of pneumonia is almost invariably at its 
commencement limited to the lobules or groups of lobules in connec- 
tion with certain bronchial tubes, and it does not, like the croupous 
variety, involve simultaneously large tracts of pulmonary sul)stance. 
It is consequently also known as lobular or ftror? cAo-pneumonia. 

The conditions, however, to which the terms catarrhal or broncho- 
pneumonia are applied vary. In those forms of the disease which 
occur so frequently in children as a sequel of capillary bronchitis, 
especially when this is a complication of measles or hooping-cough, 
I must state, in partial agreement with Professor Buhl, that the 
nodules of pulmonary consolidation frequently consist in the main 
of inhaled bronchial secretion, and to many of these cases the term 
" pneumonia" is not strictly applicable. 

When the lungs in these cases are examined after death, small 
yellowish or reddish-gray ill-defined patches of consolidation are 
seen scattered through their substance, more especially in their infe- 
rior and posterior portions. These patches are smooth, very faintly 
granular, dry, and project slightly above the cut surface of the organ. 
The lung-tissue around them is variously altered by congestion, 
oedema, collapse, and emphysema ; so that patches of dark reddish 
collapse and of pale emphysematous tissue are intermingled with 
the consolidated portions. In some parts the " pneumonic" patches 
have evidently coalesced and so formed large tracts of grayish-yellow 
consolidation. 

When the lungs are examined microscopically, most of the con- 
solidated portions are seen to present the appearance well shown in 
the accompanying figure (Fig. 96.) The alveoli in small areas of 
the lung are stuffed with small cells and amorphous or faintly gran- 
ular material. Some of the cells resemble leucocytes. Others are 
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Bomewhat larger and there are also a few lai^ elements nhich 
resemble the alveolar e\ ithelium The aheolar walls are unaltered, 




and the alveolar epithelium can often be seen somewhat swollen and 
granular, either adherent or loosened from its attachment. The char- 
acter of the material which fills the air-vesicles in most of the patches 
is precisely similar to that contained in the smaller bronchi, and it 
is evidently the richly cellular bronchial secretion which has been 
inhaled. In other portions of the lung, however, large nucleated 
cell-forms may constitute a much more prominent feature in the 
constitution of the patches, and it is evident that there has been more 
or less epithelial proliferation. {See Fig. 97.) It is this epithelial 
proliferation which must be regarded as the only strictly pneumonic 
part of the process, and it would appear to be determined either by 
the irritation of the retained secretion, or by the direct extension of 
the inflammation from the bronchi to the air-vesicles. Its occurrence 
is probably also greatly favored by collapse of the lung-tissue. 

This disease frequently terminates in death, but the patient may 
recover and the contents of the alveoli be removed by exj)ectoration 
and absorption. If the removal is incomplete, the retained substances 
produce more or less inflammatory thickening of the bronchial and 
alveolar walls, and a caseous nodule may be pnxluced which is en- 
capsuled by fibrous tissue. In other cases the inflammatory process 
continues, the consolidated tissue becomes caseous and disintegrates, 
and phthisis results. This, however, in the absence of a marked 
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predisposition to phthisis is not very common. {See " Pulmonary 
Phthisis.") 

In addition to the disease above described, in which inhaled bi-on- 
chial secretion constitutes such an important element in the produc- 
tion of the pulmonary consolidation, we meet with a more strictly 
catarrhal pneumonic process. This often occurs in lungs which have 
become collapsed. Pulmonary collapse, whether it be due to bron- 
chial obstruction or to diminished respiratory power, is followed by 
congestion and oedema of the collapsed alveoli, and the local conges- 
tion appears to be especially favorable to the catarrhal process. Such 
collapse is common in rickety children who are the subjects of bron- 
chitis or hooping-cough. The alveolar epithelium in the bluish-red, 
congested, oedematous and collapsed portions of the lung proliferates, 
giving rise to a dark reddish-gray friable consolidation. This con- 
solidation may be limited to small portions of the collapsed tissue, 
or involve the greater part of the lung. 

An uncomplicated catarrhal process often occurs in pulmonary 
phthisis. The alveoli are found 
Fio, 97. . ■ ■ I u 

contaming numerous targe sphe- 
roidal elements, which usually 
possess one, sometimes two or 
three bright nuclei. (Fig. 97.) 
These cells are evidently the 
offspring of the alveolar epi- 
thelium. Associated with them 
may be a few leucocytes. This 
process will be more fully de- 
scribed when treating of pul- 
monary phthisis. (See " Pul- 

auarrhat Fntuwsnla. Tiom a um of aonW monary Phtllisis.") 

flutheiiveoii X2M Lastly, as already Stated, epi- 

thelial proliferation often plays 
a prominent part in ordinary lobar pneumonia, especially in the 
asthenic and secondary forms. 




Interatitial Pneumonia. 

Interstitial or chronic pneumonia is a chronic inflammatory process 

of the lungs which leads to a fibroid induration of the puimouarj 

texture — an induration which is due to a thickening of the alveolar 



INTERSTITIAL PNEUMONIA. 261 

walls and of the interlobular tissue by a fibro-nucleated growth, and 
to tlie gradual obliteration by this growth of the alveolar cavities. 
It raay be stated generally that all chronic inflammatory processes 
ill the lungs are attended by more or less fibroid induration of the 
organs, and in this respect, therefore, these processes resemble similar 
ones in other parts — e.g., in the liver, kidney, and mucous membranes. 
In chronic phthisis, for example, as will be "seen hereafter, a fibroid 
change plays a very prominent part, and in the most chronic cases 
the pulmonary tissue maj be almost completely replaced bj a dense 
fibroid growth Crouixius pneumonia, as has been alreadj stated, 
may pass into a chronic condition, in which case it leads to a fibroid 
thickening of the alveolar walls, and consequently to more or less 
mduration of the pulmonary texture Catarrhal pneumonia, again, 
whicli has a greater tendenc} to become chronic than the exudative 
process, may lead to considerable pulmonary induration — this will 
also be alluded to when treating of pulmonary phthisis Lastly, the 
thickening of the pen bronchial tissue which sometimes occurs in 
chronic bronchitis may gradually extend and involve the alveolar 




walls so as ultimately to produce extensive obliteration of the pul- 
monary alveoli.' {Fig- 98.) In all these cases the fibroid change is 
an evidence of the chronicity of the inflammatory j: 



e by the Author— Interstitial Pneumonia, "Truna. Path. Soc. Lond.,' 
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Although fibroid changes in the lungs may thus owe their origin 
to these various chronic inflammatory processes, it is only in those 
cases in which inflammation leads to those pulmonary lesions included 
under the common term of "phthisis," that they constitute a frequent 
form of pulmonary iaffection. Indeed, independently of phthisis, ex- 
tensive fibroid change is amongst the rarer forms of pulmonary dis- 
ease ; and it is to these exceptional cases that the application of the 
term "interstitial" or "chronic pneumonia" is commonly restricted. 

Interstitial pneumonia, in this restricted sense, is the disease which 
received from Sir D. Corrigan the name of "cirrhosis." It is com- 
monly unilateral, affecting the whole or a portion of the lung ; and 
is characterized by a very extensive fibroid induration and consequent 
contraction of the organ, by obliteration of the alveolar cavities, more 
or less pigmentation, and by dilatation of the bronchi. The appear- 
ance presented by the lung in advanced stages of the disease is very 
characteristic. It is diminished in size ; the tissue is smooth, dense, 
firm, — in parts almost cartilaginous in consistence ; and it is irregularly 
mottled with black pigment. The alveolar structure of the lung is 
in most parts completely destroyed, and on section the dilated bronchi 
are seen as numerous large openings scattered over its surface. The 
dilated bronchi frequently become the seats of secondary inflamma- 
tory processes, which may lead to ulceration and ultimately to exten- 
sive excavation of the indurated tissue ; but there is a complete ab- 
sence of any of those caseous changes which are so characteristic of 
ordinary phthisis. This secondary inflammation of the dilated bron- 
chi is probably induced by the irritating purulent secretion which 
they contain, and which is often only with great difficulty completely 
removed by expectoration. The pleura is almost invariably consid- 
erably thickened and adherent. 

When the lung is examined microscopically, it will be found that 
the alveolar structure has been in most parts completely replaced by 
a fibro-nucleated or by a more densely fibroid growth, presenting the 
characters already described as those met with in cicatricial tissue. 
(See Fig. 72.) The new growth may commence either in the alve- 
olar walls or in the interlobular tissue. The former appears to be 
usually the case when it is secondary to an exudative or catarrhal 
pneumonic process. Where the change is not far advanced and the 
alveoli are still distinct, their walls will be seen to be thickened by a 
fibro-nucleated growth (Fig. 99), and their cavities sometimes to be 
filled with large epithelial cells, or, less frequently, with leucocytes. 
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The characters of the new growth in the alveolar walls and in the 
interlobular tissue present certain variations. In the earlier stages 
of the inflammatory process it consists principally of small sphe- 
roidal elements which are groujjed within the meshes of delicately 
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fibrillated reticulam (adenoid tissne); but when more advanced the 
fibrillation is usually more marked, and associated with the small 
spheroidal elements there are frequently some elongated fusiform and 
branched cells such as are so often found in embryonic tissue which 
is in the process of forming a fibrous structure. 

Although this fibroid growth in chronic pneumonia appears most 
frequently to originate in the alveolar walls and interlobular tissue, I 
have met with three cases in which intra-alveolar exudation-products 
were undergoing fibroid development.' There was nothing peculiar 
in the macroseopical characters of the lungs, but the alveoli were 
found filled with a fibrinous meshwork and leucocytes somewhat 
similar to that met with in red hepatization. (See Fig. 94.) They 
differed, however, in this respect — that many of the cells were long 
and spindle-shaped, and blood-vessels were distributed amongst them, 

' When this epecioien is examined with a higher magnifyiDg power, a delicate 
reticulum can be seen between the cellular elements, similar to that represented 
in Fig. 65, but less marked. 

• For one of these specimens I am indebted to Dr. Goodhart, who records the 
case in the " Trans. Path. Soo. Loud.," vol. xiv. p. 83. 
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wliich blood-vessels communicated with thoee in the alveolar walls. 
(Figs. 100 and 101.) The alveolar walls were also thickened by a 
fibro-nucleated growth. It was therefore perfectly obvious that in 





these lunga the products of a previous acute croupous pneumonia 

Mere becoming vascularized and undeigoing levelopment into a 

fibroid structure and that this mtra 

*'!'* "^1 alveolar change was the principal 

— ^ i^^- cause of the libroid induration of the 

organ 

\\ ith regard to the etiology of 

interstitial pneumonia it probably 

as already stated almost invariably 

owes its origin to some antecedent 

•^^ more acute pneumonic process of 

!^ P= either the exudative or catarrhal type 

^^^^ or to bronchitis It is maintained 

howtver by many pathologists that 

ommit FntMmmia A partial) of he In a fibroid change may occuF in the 

.tMiwBiw «ud.tion.p>^oct. me luo) lungs as a primary and independent 

more highly mugnlfled. Shuwing Iho bIiio- °, r j r 

giud Bpindie~;eii8, tiie fibi-iiiHiiuu, uiid ihe afTection, and that consequently inter- 
x'am'"^"'' """''''"^ biwd-corpuKiM sfitja] pneumonia occupies the same 
pathological ])osition as indurative 
processes in the liver and kidneys. That such a view .is correct 
appears lo me to be extremely doubtful. 
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An interstitial pneumonia, also, sometimes occurs in lungs which 
have been compressed by pleural effusion. It would appear that this 
is more especially liable to result if the effusion has remained long 
unabsorbed or not evacuated. 



CHAPTER XLT. 



PULMONARY PHTHISIS. 



By pulmonary phthisis is understood a disease of the lungs 
which is characterized by progressive consolidation of the pulmonary 
texture, and by the subsequent softening and disintegration of the 
consolidated tissue. Respecting the nature of the morbid processes 
which lead to this consolidation and disintegration of the lungs, 
various opinions have from time to time been held by pathologists, 
and this diversity of opinion exists to some extent even at the present 
day. According to the older views, which were based upon the 
teaching of Laennec, phthisis was regarded in all cases as a tubercu- 
lou8 disease. Tubercle was looked upon as a specific non-inflamma- 
tory growth which was characterized by the caseous degeneration 
which it invariablj^ underwent (see "Acute Tuberculosis"), and this 
caseous metamorphosis was held to be such a distinguishing pecu- 
liarity of the growth that all caseous masses came to be regarded as 
tuberculous, and phthisis, in which caseation plays such a prominent 
part, was consequently regarded as a tuberculous disease. The various 
consolidations of the pulmonary tissue were described as " infiltrated 
tubercle," and tubercle in some form or other was regarded as so es- 
sential a constituent of the disease, that " phthisis" and " pulmonary 
tuberculosis" came to be quite synonymous terms. 

These older views respecting the nature of phthisis have undergone 
various modifications during recent years. When the application of 
the term " tubercle" became limited by Virchow and his followers to 
the gray granulation it was evident that such views were no longer 
tenable, and at the present time many, in accordance with the advo- 
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cacy of the late Professor Niemeyer, regard tubercle as only an occa- 
sional element in the causation of the disease. In considering how 
far tubercle plays a part in the production of phthisis, it must be 
borne in mind that this growth is now known to be an inflammatory 
one. The miliary lesions which are commonly known as tubercular 
are the anatomical results of chronic inflammatory processes limited 
to small circumscribed areas ; and although they consist in the main 
of a small-celled lymphoid tissue, they present certain differences in 
their histological characters according to the structure of the organ 
in which they originate. (See " Acute Tuberculosis.") In the lungs 
it has been seen that they consist not only of that lymphoid tissue 
and branched cells, which is so characteristic of tubercular lesions, 
but also of accumulations of epithelium within the pulmonary alveoli. 
(See " Tuberculosis of the Lungs.") 

Histology of Phthisis. — The histological changes in the lungs 
which occur in pulmonary phthisis are precisely analogous to those 
which are met with in acute tuberculosis. They differ mainly in this 
respect — that whilst in the latter disease these changes are usually 
limited to minute areas (hence the miliary character of the lesions), 
in the former they commonly involve much wider tracts of tissue. 

In studying pulmonary phthisis, it will be advisable in the first 
place to describe the various structural changes which are met with 
in the lungs, together with the more important alterations which they 
produce in the physical characters of the organs ; and subsequently 
to examine into the nature of the morbid processes upon which these 
changes depend, and to draw some general conclusions respecting the 
pathology of the disease. 

The structural changes met with in the lungs in phthisis are 
mainly of four kinds : — 1st. An accumulation of epithelial cells within 
the pulmonary alveoli ; 2d. The. presence within the alveoli of a fibri- 
nous exudation and leucocytes ; 3d. -4 thickening of the alveolar walls 
by a small-celled tissue, together with, in most cases, the growth of a 
similar tissue around the minute bronchioles ; and 4th. An increase in 
the interlobular connective tissue. These four kinds of morbid change 
are usually associated with one another, although in very different 
degrees. The preponderance of one or other of them produces those 
variations in the physical characters of the lungs which are met with 
in the different stages and in the different varieties of the disease. 
These various structural changes must now be considered separately. 

1st. An accumulation of epithelial cells within the pulmonary alveoli 
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is one of the most frequent changes met with in phthisis, and this 
change is precisely similar to that already described as occurring in 
true catarrhal pneumonia. The alveoli are foimd filled with lai^ 
nucleated elements which are the offspring of the epithelial cells 
normally lining the alveolar walls. {See Fig. 97.) In some cases 
this alveolar accumulation may constitute almost the only morbid 
change, and although the alveolar walla may be found slightly thick- 
ened here and there by a smallnDcIled lymphoid tissue, the great bulk 
of the pulmonary consolidation is due to the stuffing of the alveolar 
cavities with catarrhal products. (Fig. 102.) In some parts — those 
in which the change is the most recent — the large cells which fill the 
alveoli and the alveolar walls will be found but little altered, but in 
the greater portion of the consolidated tissue the cells will be seen in 
varioiis stages of retrogressive metamorphosis, and the alveolar walls 
destroyed; whilst in those tracts of tissue in which the process is 
most advanced all trace of structure is 
lost, and nothing is seen but a granular 
debris. These changes are precisely 
analogous to those met with in many 
of the larger nodular lesions of acute 
tuberculosis. (See Figs. 62 and 63.) 

The appearances presented by the 
lungs in those cases in which the struc- 
tural changes above described constitute 
almost the only cause of the consolida- 
tion, are very characteristic. The con- 
solidated tissue is quite soft and friable, 
breaking down very readily under the 
finger, and there is a complete absence 
of any induration. The consolidation, 
although frequently almost uniform, 
sometimes presents a somewhat lobu- 
lated outline, indicating the implication 
of different groups of the pulmonary 
lobules. The color varies from a red- 
dish to a yellowish-gray, and scattered 
through the consolidated mass are often 
small portions of a more decidedly yellow tint. These latter corre- 
spond with those parts in which the retri^ressive changes are the 
most advanced, and they are even softer in consistence than the sur- 
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rounding tissue. In many parts the consolidated tissue will be found 
broken down, so as to form cavities of various sizes. These always 
possess irregular walls, which are quite soft and friable like the solid 
tissue which surrounds them. 

2d. The presence within the alveoli of a fhrinoua eamdation and 
leucocytes is less frequent than the preceding. The exudation-prod- 
ucts are similar to those w^hich fill the alveoli in ordinary croupous 
pneumonia. (See Fig. 94.) The coagulum, however, is usually not 
so abundant, neither is the fibrillation quite so distinct. In the most 
acute forms of phthisis this may constitute almost the only cause of 
the pulmonary consolidation, but more commonly it is associated with 
more or less epithelial proliferation. The macroscopical characters of 
the lungs are precisely similar to those of red and gray hepatization 
(see " Croupous Pneumonia'^), from which the consolidation differs 
merely in the fact that it undergoes disintegration and so gives rise 
to the formation of cavities. 

3d. A thickening of the alveolar walls by a small-celled tissucy to- 
gether withy in most cases, the growth of a similar tissue around the 
terminal bronchioles, is very constantly associated with the former 
intra-alveolar changes. The characters of this new tissue present 
every variation from an adenoid growth composed almost entirely of 
small lymphoid elements, such as is represented in Fig. 66 a, to one 
in which the reticulum of this growth is much denser — as seen in 
Figs. 55 and 66 b — and many of the cells are more or less distinctly 
branched or spindle-shaped. These variations correspond with dif- 
ferences in the age of the new growth and in the rapidity of its devel- 
opment. In many parts the alveolar cavities may be found com- 
pletely obliterated and replaced by this new tissue, whilst in others, 
where the change is less advanced, their walls will be seen to be more 
or less thickened by it, and their cavities to be filled with partially 
or completely degenerated epithelial elements (Fig. 103), or with 
giant and branched cells. (See Figs. 64 and 56.) Although the 
new growth appears in many places to be undergoing a process of 
progressive development, in others it is equally evident that it is 
undergoing retrogressive changes, and the granular debris into which 
it has become converted is often seen associated with the degenerated 
epithelial elements, the two together producing tracts of softened, 
yellowish, caseous material. 

The development of this new growth in the alveolar walls leads 
to the partial, or even complete, obliteration of the pulmonary capil- 
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lanes, which, as will be seen subsequentlj-, constitutes an important 
element in the causation of the retrograde changes. This vascukr 
obstruction is also partly due to proliferation of the nuclei in the 
walls of the capillaries (Wilson Fox). 




Respecting the alteration which the growth of this small-celled 
tissue produces in the physical characters of the lungs, it may be 
stated generally that it usually leads to more or less induration of 
the pulmonary t«xture. Tlie extent of this induration, however, 
will vary with that of the fibrillation of the new tissue. If the tissue 
be almost entirely cellular, such as is the case when it is very rapidly 
developed, it will produce but little if any induration of the pulmo- 
nary consolidation, which, consisting mainly of the alveolar catarrhal 
products, will be soft and friable in consistence, much resembling 
that which has been already described. When, on the other hand, 
as is more frequently the case, there is any marked fibrillation of the 
new growth, or its reticulum is dense and abundant, there will be a 
corresponding induration of the consolidated tissue. In many cases 
these changes produce uniform tracts of indurated consolidation of a 
grayish color mottled with black pigment, in which there may be 
scattered here and there yello\vish patches corresponding to those 
portions which have undergone retrogressive fatty changes. 
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4th. The remaining structural change which is met with, to a 
greater or less extent, in most cases of pulmonary phthisis, consists 
in an increase in the interlobular connective tissue. This tissue, which 
surrounds the bronchi and blood-vessels and contributes to the forma- 
tion of the alveoli, is found not only increased in amount, but also 
altered in character. It is usually richly cellular, and in the various 
stages of its growth it presents all the variations met with in con- 
nective tissue which is the seat of a chronic inflammatory process. 
(See Fig. 72.) It often exhibits, in some parts, a distinctly reticu- 
lated structure precisely similar to that of the adenoid growth in the 
alveolar walls (see Fig. 103), but it has a much greater tendency to 
form a dense fibroid tissue than has the alveolar growth, and it is 
much less frequently the seat of retrograde change. This is owing to 
its more perfect vascular, supply. In the most chronic cases of 
phthisis this interlobular growth may constitute the predominant 
structural change, and large tracts of the pulmonary texture may be 
found completely replaced by it. (See " Interstitial Pneumonia.") 

An increase in the interlobular connective tissue in phthisis — inas- 
much as the new tissue has so marked a tendency to become dense 
and fibroid — leads to extensive induration of the pulmonary texture; 
and further, owing to the contraction which the tissue tends to undergo, 
its growth ultimately produces a corresponding contraction of the 
diseased lung. In all those cases of phthisis in which there is either 
a thickening of the alveolar walls or an increase in the interlobular 
connective tissue, any cavities which may exist in the consolidated 
and indurated tissue are characterized by the tough and fibroid char- 
acter of their walls, these presenting a marked contrast to the soft 
friable tissue which surrounds the cavities in those cases in which the 
pulmonary consolidation is mainly due to intra-alveolar growth. 

These various changes may involve wide tracts of the pulmonary 
tissue, or they may be limited to small circumscribed areas. The 
causes of these ditferences in their distribution will be seen when 
considering the nature and etiology of the morbid processes to the 
existence of which they owe their origin. 

Pathology of Phthisis. — Having thus briefly described the 
various structural changes met with in the lungs in phthisis, it re- 
mains to consider the nature of the morbid processes upon which 
they depend. In the first place, it is evident that these changes are 
analogous to those which have been seen to occur in the several forms 
of pulmonary inflammation. The fibrinous exudation and leuco- 
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cytes, and the accumulation of epithelial cells within the alveoli in 
croupous and catarrhal pneumonia, with, in the more chronic cases, 
the ultimate thickening of the alveolar walls; and the increase in 
the interlobular connective tissue which characterizes the interstitial 
process, closely resemble the phthisical lesions. These considera- 
tions, together with those derived from the study of the etiology of 
the disease, are sufficient to justify the conclusion that the morbid 
processes which lead to the consolidation and subsequent disinte- 
gration of the lung come within the category of injUimmaiion, and 
that the differences in the anatomical changes to which they give rise 
are due to differences in the intensity, in the duration, and in the 
mode of origin of the inflammatory process. 

In considering the causes of these differences in the histological 
changes in the lungs, it is important to bear in mind wliat has 
been already stated respecting the variations in the character of the 
textural alterations in inflammation which are produced by differ- 
ences in the intensity and duration of the inflammatory process. (See 
"Varieties of Inflammation.") When studying the process of in- 
flammation, it was seen that the most intense forms of the process 
were characterized by abundant fibrinous exudation and emigration ; 
whereas in inflammations of less intensity the textural changes played 
a more prominent part. These textural changes also varied accord- 
ing to the intensity of the inflammation. In the least severe and 
most chronic forms, these changes tended to be limited to the elements 
immediately adjacent to the blood-vessels and lymphatics, whereas in 
inflammations of somewhat greater intensity more distinct elements 
became involved. Further, whereas in the former case these changes 
usually resulted in the formation of a small-celled tissue which tended 
to become fibroid, in the latter the more distant elements — being in 
most cases incapable of further development — tended to undergo 
retrogressive changes. In the lungs, the truth of these propositions 
was borne out by the differences which were seen to exist in the 
histological characters of the lesions in the various forms of pulmo- 
nary inflammation and also in acute tuberculosis. In the tuberculous 
process it appeared to be probable that the more severe the irritation 
of the infective particles the more liable were they to cause a pro- 
liferation of the large epithelial cells contained within the alveoli, 
whereas when the irritation was less severe its influence tended to be 
limited to the elements in the alveolar walls and interlobular tissue. 
(See " Tuberculosis of the Lungs.") 
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If the pathology of these inflammatory processes in the lungs be 
kept in view, the explanation of the differences in the histological 
characters of the lesions in pulmonary phthisis becomes tolerably 
evident. In those cases in which the inflammatory processes are of 
slight intensity and of long duration, the most marked structural 
change will consist in the development of a small-celled growth in 
the alveolar walls and in the interlobular tissue — a growth which 
tends, more or less, to become developed into a fibroid structure; 
whereas in those cases in which the inflammation is of greater in- 
tensity, fibrinous exudation and emigration, and proliferation of the 
alveolar epithelium, will constitute more prominent parts of the 
process. 

The intensity of the inflammatory process not only determines to 
a great extent the histological characters of the pulmonary consolida- 
tion, but also the subsequent changes which take place in it. These 
changes are of three kinds — resolution, development into a fibroid 
tissue, and retrograde metamorphosis. Much of that consolidation 
of the lung which is the most rapidly induced, and which is conse- 
quently intra-alveolar, may become absorbed. The resolution may 
be complete, or after the absorption of the intra-alveolar products 
there may remain more or less small-celled growth in the alveolar 
walls. 

Fibroid development takes place principally in the new interlobu- 
lar growth, to a less extent in the growth in the alveolar walls, and 
probably sometimes from intra-alveolar exudation. (See Fig. 100.) 

In those cases in which the intensity of the inflammatory process 
is considerable, not only do the epithelium and exudation-products 
which have accumulated within the alveoli quickly degenerate and 
break down, but any small-celled tissue which may have been devel- 
oped in the alveolar walls or around the terminal bronchioles also 
softens and dies, and thus the vitality of large tracts of the pulmo- 
nary consolidation may become destroyed. 

This death and disintegration of the pulmonary consolidation 
which constitutes so essential a feature of the disease is in great 
measure due to conditions interfering with the pulmonary circula- 
tion. This interference not only causes the destruction, but also pre- 
vents that absorption of the inflammatory products which usually 
occurs in non-phthisical pulmonary consolidation. 

The circulation is interfered with by the adenoid growth in the 
alveolar walls, by the pressure exercised upon the pulmonary capil- 
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laries by the inflammatory products which have accumulated within 
the alveoli, and probably also, in the most acute forms of phthisis, by 
that stagnation of the blood-stream which results from every acute 
inflammatory process. In addition to this interference with the pul- 
monary circulation, an important element in the causation of the 
retrograde changes of phthisis is probably that inherent weakness of 
the lungs (usually inherited) which not only renders them especially 
susceptible to injury, but also, when injured, renders them abnor- 
mally incapable of recovering themselves from the inflammatory 
process which has been induced. 

In those cases of phthisis, on the other hand, in which the inflam- 
matory process is less severe, the small-celled tissue produced in the 
alveolar walls and around the terminal bronchioles has a greater 
tendency to become developed into a more or less fibrillated struc- 
ture, and the more chronic the course of the disease the greater is this 
tendency. The new growth in the interlobular tissue, inasmuch as 
its vascular supply is but little interfered with, almost invariably be- 
comes indurated and fibroid. It is these two kinds of change in the 
newly-formed elements, the one tending towards death and the other 
towards progressive development, which produce the caseation and 
softening on the one hand, and the induration on the other, which, 
associated in such various degrees, make up the diverse physical 
characters of the phthisical lung. 

In studying the etiology of the inflammatory processes which give 
rise to pulmonary phthisis, it becomes evident that two different 
agencies are principally concerned. These are predisposition and 
irritaJti(m, 

By predisposition I mean that inherent weakness of the lungs 
which exists in such a large proportion of the cases of phthisis, 
and which not only renders them abnormally susceptible to the 
various kinds of injurious irritation, but also makes them less capable 
than strong lungs of recovering themselves from the effects of the 
inflammatory process which the irritation has produced. 

By irritation is to be understood that injury to the lungs by means 
of which the inflammatory processes in them are induced. Inflam- 
matory processes may be induced in the lungs by that general chill- 
ing of the surface of the body which constitutes what is termed 
" taking cold." Which organ suffers as the result of the chill often 
appears to depend in great measure upon predisposition (inherited or 

acquired). If the lungs are the weak organs, as they so often are in 

18 
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phthisis, they are the most liable to become inflamed. In other cases 
the pneumonic process appears to be due to altered conditions of the 
blood, such as are associated with Bright's disease, &c. 

A more important agent in the production of phthisis than the 
preceding is the irritation of the lungs through the medium of the 
bronchi. The bronchial mucous membrane, communicating as it 
does with the external air, is especially liable to injury, and the ex- 
treme frequency with which the development of phthisis is preceded 
by successive attacks of bronchial catarrh is a well-established clinical 
fact, the important bearing of which upon the successful treatment 
of the disease it would be difficult to over-estimate. That catarrhal 
processes in the smaller bronchi are often followed or accompanied 
by inflammatory changes in the pulmonary alveoli was seen when 
studying the pathology of catarrhal pneumonia. In explaining these 
changes, however, it must be borne in mind that although the thick- 
ening of the alveolar walls is in part the result of the primary irri- 
tation, the presence of the degenerated catarrhal products within the 
alveolar cavities must also produce an injurious eflect, and so may 
be an additional cause of the alveolar growth. These catarrhal 
processes in the bronchi which are such frequent precursors of the 
pulmonary consolidation also give rise to a gradual thickening of 
the bronchial mucous membrane, to an increase in the peri-bronchial 
connective tissue, and often to more or less ulceration and irregular 
contraction and dilatation of the tubes. In other cases the injury 
appears to exercise its influence directly upon the inner surface of the 
air-vesicles without producing bronchial catarrh. The inflammatory 
processes which are set up by means of injuries inflicted through the 
medium of the bronchi are characterized by the disseminated char- 
acter of their distribution. Groups of air-vesicles communicating 
with the terminal bronchioles become implicated, and thus are pro- 
duced lobular lesions. 

The last method by which injuries may be inflicted upon the lungs 
is by means of infection. This infection is precisely similar to that 
which has been already described as causing general tuberculosis. 
By it is understood the property possessed by certain inflammatory 
products — especially by those which have become caseous — of in- 
ducing secondary inflammatory processes in other parts. Limited 
tuberculosis diifers from the general disease only in the extent to 
which the infective materials are distributed. Whereas in the gen- 
eral aifection the dissemination of the infective substances takes 
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place principally by means of the blood-vessels; in the more limited 
processes the dissemination is effected by means of the lymphatic 
vessels or serous canals. In the lungs, limited infective processes 
are exceedingly common in phthisis, and they give rise to many of 
the miliary nodules of induration which are so frequently met with 
in phthisical lungs. The source of infection in these cases is usually 
some caseous induration already existing in the lung, so that the 
infective process usually supervenes upon pre-existing phthisis. 

There remains still one other factor which has a most important 
influence upon the causation of phthisis — the genei^al health of the 
individwiL That the development and progress of phthisis is greatly 
influenced by the state of the general health is well known. That 
this should be so will be readily understood if the inflammatory 
nature of the disease be kept in view, inasmuch as, in all cases, the 
susceptibility of a living tissue to injury is, cceteris paribus, greater, 
and the power of recovering itself from the effect of the inflamma- 
tion less, the lower the standard of the general health. 

In conclusion, allusion must be made to the different varieties of 
pulmonary phthisis. Although the variations observed in the phys- 
ical characters of phthisical lungs and also in the clinical history of 
the disease have led to its subdivision into different kinds, it appears 
to me that there are no pathological grounds for any such subdivision. 
The variations observed in the clinical history of phthisis and in the 
physical characters of phthisical lungs are, I think, mainly to be 
ascribed to variations in the duration and intensity of the inflamma- 
tory processes which give rise to the pulmonary consolidation, and 
also to the parts which primary pulmonary inflammation, bronchial 
inflammation, and infection play respectively in the causation of the 
disease. 
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CHAPTER XLII. 

CHANGES IN THE BLOOD AND CIRCUI^TION. 

HypersBmia. 

HYPERiEMiA or congestion is excess of blood in the more or less 
dilated vessels of a part. Whatever increases the pressure of the 
blood, or diminishes the resistance of the vessels, may be a cause of 
hypersemia. Hyperaemia is active or arterialy and mechanical or 
venous. These two varieties must be considered separately. 

Active HypersBmia. 

Active hyperaemia is an excess of blood in the arteries of a part, 
with, in most cases, an acceleration of the flow. 

Causes. — The causes of active hyperaemia may be divided into 
those which increase blood-pressure, and those which diminish arterial 
resistance. 

1. Increased Blood-pressure, — This occurs most commonly from 
interruption of the main current of blood in any particular part, 
owing to which increased pressure is thrown upon the collateral ves- 
sels. These vessels thus become dilated, the amount of blood in them 
is increased, and the flow is accelerated. This, which is known as 
collateral hyperasmia, is seen after the obstruction of the main current 
from any cause, as from the ligature of the vessel, or from its occlu- 
sion by a thrombus or embolus. (See " Embolism.") 

Greneral obstruction in the capillaries of a part will in the sam 
way cause a compensatory hyperaemia. This is exemplified by tl 
application of external cold causing contraction of the superfic? 
capillaries and congestion of internal organs ; and by obstruction 
the capillaries in one part of an organ causing hyperaemia of 
parts adjacent. 

2. Diminished Arterial Resistance, — This is much the most 
quent cause of active hyperaemia. It may arise from — 

a. Relaxation or paralysis of the wall of the vessel, — The relax 



HYPEREMIA. 277 

of the muscular coat of an artery, and the consequent dilatation of 
the vessel, may be owing to, 1st, the direct paralysis of the vaso- 
motor nerve supplying it ; 2d, to its indirect paralysis from irritation 
of a sensory nerve ; and 3d, to changes in the walls of the vessel re- 
sulting from injury independently of the nervous centres. The effects 
of direct paralysis of the vaso-motor nerves are seen in the active 
congestion of the head and neck which follows pressure upon the 
sympathetic in the neck, as by an aneurism ; and in the unilateral 
congestion which results from experimental sections or disease of 
one-half of the spinal cord. Some emotional conditions also are 
attended by paralysis of the vascular nerves and consequently by 
active hypersemia: this is seen in blushing. Certain substances 
again taken internally produce vaso-motor paralysis, as the nitrite 
of amyl, alcohol, tobacco, &c. 

Relaxation and dilatation of the arteries resulting from irritation 
of a sensory nerve in those parts in which the nerve originates, and 
from the direct injury of the walls of the vessel independently of 
the nervous system, has already been described when speaking of 
vascular dilatation as the earliest change in the process of inflamma- 
tion. In inflammation, the irritation is so severe as to cause not 
onlv dilatation of the vessel and accelerated blood-flow, but also a 
subsequent retardation of the circulation and exudation of liquor 
sanguinis and blood-corpuscles. (See "Inflammation.") If the 
irritation be less intense or less prolonged in its action it produces 
simply dilatation of the vessels and increased rapidity of flow — i.e., 
active hyperaemia. This is seen in the congestion of the skin which 
results from friction, heat, and many irritating substances ; in the 
priapism that sometimes results from the passage of a catheter ; and 
in many similar conditions. 

p. Sudden removal of external pressure. — ^The sudden removal of 
external pressure from vessels is followed by their dilatation, and 
consequently by hyperaemia. As examples of hypersemia from this 
cause may be mentioned that which results from dry cupping, and 
from the sudden removal of ascitic fluid, and of the fluid from a 
hydrocele, 

y. Atony of the waMs of the vessels from malnutrition, — This is a 
much less important cause of hyperaemia. Fatty degeneration of 
the muscular and internal coats of the smaller arteries may, however, 
in some cases lead to their dilatation, and thus be a cause of active 
hyperaemia. 
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Results. — The results of active hypersemia are principally such 
as might be expected to follow from an increase in the amount of the 
arterial blood, and in the rapidity of its flow, in any particular organ 
or tissue. There is increased redness and pulsation, a sensation of 
throbbing being often experienced by the patient. There is also an 
increase in bulk. The temperature at the same time undergoes a 
marked elevation. Serous effusions, hemorrhage, and thrombosis — 
so common as results of mechanical hypersemia — ^are rarely met with. 
If the hypersemia be of long duration, the small arteries become 
permanently enlarged, and their walls thickened. Function may, or 
may not, be interfered with. It is in the nervous centres that func- 
tional changes are most frequently met with. They include great 
excitability, parsesthesise of sight and hearing, convulsions, &c. 

Mechanical Hypersemia. 

In mechanical hypersemia, the excess of blood is principally in the 
veins, and the flow, instead of being accelerated, is retarded. 

Causes. — ^The causes of mechanical hypersemia are such as inter- 
fere with the return of the blood by the veins, either by directly im- 
peding its exit from any vein or system of veins, or by diminishing 
the normal circulating forces. They are — 

1. A direct Impediment to the Return of Blood by the Veins. — ^This 
is the most fertile cause of mechanical hypersemia. Any obstruction 
to the return of blood by the veins is followed by distension and im- 
peded flow behind the obstruction. The congestion of some of the 
abdominal viscera which results from the obstruction to the portal 
circulation in cirrhosis of the liver; that of the lung in mitral con- 
striction and regurgitation ; that of the systemic circulation in insuf- 
ficiency of the tricuspid valve; and that of the lower extremities 
from the pressure of the gravid uterus on the iliac veins, are a few of 
the numerous familiar examples of mechanical hypersemia from this 
cause. 

2. Gravitation. — This becomes an important auxiliary in the pro- 
duction of hypersemia in disease, especially when it is associated with 
diminished cardiac power. The effect of gravitation in determining 
congestion of the most dependent parts is exemplified in chronic ex- 
haustive and in many of the acute febrile diseases, in which the nutri- 
tion generally becomes impaired, the heart's power weakened, and in 
which the patient is unable frequently to change his position. The 
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integuments of the back, and the posterior portions of the lungs, are 
the parts which are thus most frequently affected. 

3. Increased Local Resistance, — This results from diseased condi- 
tions of the arterial walls, owing to which they either lose their 
elasticity and contractility and thus their power of equalizing and 
regulating the blood-flow, or become considerably enlarged. In either 
case the circulation will be impeded, and accumulation of blood and 
retardation of flow take place in the veins beyond. Such conditions 
may arise from simple atony of the arterial walls, or from ather- 
omatous, fatty, or calcareous changes. They are most common in 
advanced life. The part they play in the production of senile gan- 
grene has been already alluded to, (See " Senile Grangrene.") 

4. Diminished Cardiac Power, — This is one of the most important 
causes of mechanical hypersemia, especially when it is associated with 
any of the preceding ones. The motor power of the heart becomes 
impaired in many of the chronic exhausting diseases, also in the 
acute febrile diseases, as in typhus and typhoid fever, and in all 
those conditions of degeneration and softening of its structure which 
lead to the dilatation of its cavities. In whichever of these ways the 
vis a tergo is diminished it will tend to produce venous hypersemia. 

Results. — Long-continued mechanical hyperaemia leads to im- 
pairment of vitality and function. The tissues gradually atrophy 
and undergo retrogressive changes, although from the amount of 
serosity and blood which they contain their size and absolute weight 
may be increased. Their temperature becomes lowered. The most 
important results, however, of this variety of hyperaemia are fibroid 
induration, transudation of serum, hemorrhage, thrombosis, and gan-, 
grene, 

1. Fibroid Induration. — This, which is due to a gradual increase 
in the connective tissue around the blood-vessels, is one of the most 
important results of long-continued mechanical hypersemia. The 
interstitial growth leads to atrophy of the other structures, and thus 
to impairment of the functions of the organ. In the stomach, it 
produces atrophy of the glandular structures ; in the kidney, com- 
pression of the urine-tubes ; in the liver, obstruction to the portal 
circulation ; in the heart, diminution in motor power. The alterations 
which this change produces in the physical characters of the organs — 
viz., a hardness and induration associated with abnormal redness or 
pigmentation due to the excess of blood — are exceedingly character- 
istic. 
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2. Transudation of Serum. — This gives rise to oedema and drop- 
sical effusions. Its occurrence is greatly favored by the stretching of 
the walls of the vessels, and by the damage which their structure 
sustains. The transuded serum usually differs from blood-serum in 
being of lower specific gravity, and in containing more water and 
less of the solid constituents. The greater the pressure, the more 
nearly does the transuded liquid resemble the liquor sanguinis, and 
the greater is the amount of albumen which it contains. If the 
pressure be very great, it may yield a fibrinous coagulum. 

3. Hemorrhage, — This is another result of mechanical hypersemia. 
It usus^lly occurs only.when the obstruction to the venous current is 
very great. Those vessels which are the least supported are the first 
to give way. The hemorrhage into the stomach in cirrhosis of the 
liver, and into the lung in mitral disease, are familiar examples of 
hemorrhage from this cause. 

Not only does blood escape from the vessels by rupture of their 
walls in mechanical hypersemia, but the red blood-corpuscles pass 
through the walls of the capillaries into the surrounding tissues with- 
out rupture taking place. This passage of the red corpuscles through 
the capillary walls, which was discovered by Cohnheim, may be 
observed in the web of the frog's foot after ligature of the femoral 
vein. The corpuscles in passing through the vessel become con- 
stricted in their centre, so as to assume an hour-glass shape. This 
emigration only occurs when the obstruction is considerable. 

4. Thrombosis. — This, as a result of mechanical obstruction, will 
be described in the following chapter. 

5. Gangrene. — This only occurs from mechanical hyperaemia when 
the obstruction is very general and complete. It has been already 
described under the head of " Grangrene." 

Mechanical Hyperemia of the Liver — Nutmeg Liver. 
— Long-continued mechanical hyperaemia of the liver gives rise to the 
condition known as Nutmeg Liver. This is the condition which so 
frequently results from disease of the heart. The change is charac- 
terized by a large accumulation of blood in the hepatic veins, by 
dilatation and thickening of these veins, by atrophy of the hepatic 
cells in the central portions of the acini, and by ap increase in the in- 
terlobular connective tissue. The impediment to the return of blood 
by the hepatic vein leads to atrophy of the cells in the central por- 
tions of the acini, and also to the formation of granular pigment, so 
that when examined microscopically these portions of the acini are 
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seen to consist of broken-down cells and granules of pigment. (Fig. 
104.) The veins here are found much dilated and filled with red 
blood -corpuscles. Their walls 
are thickened, and there often *'^*'- ^***- 

appears to be also more or leas 
thickening of the intercellular 
network which immediately sur- 
rounds the central vein. Owing 
to this thickening of the central 
veins and of the adjacent inter- 
cellular network, and to the de- 
struction of the liver-cells, the 
most central portions of the acini, 
in advanced stages of the disease, 
may present a very fibrous ap- 
pearance. At the peripheral parts 
of the acini the new interlobular 
growth is seen insinuating itself 
between the almost unaltered 
liver-cells. This new interlobu- ^^^ 
lar growth ia usually distinctly ii^r-Miii 
nucleated, but, for the most part, ^,w*h*o 
less so than that met with in Hepmiei 
cirrhosis. Its cellular character b-i»iic. 
. has been especially insisted upon """' '*'' tiood-eiriiuscici, md ibeit wniis ihick. 

by Dr. Wickham Legg. dlalclr Biirrouiids it n also tlUckened, and tta* 

In the earlier stages of this ^.^^^"u^","""^"""""' ^""^ "''""'''" """ 
affection the liver is often con- 
siderably increased in size from the large amount of blood which it 
contains. On section, it presents a peculiar mottled appearance, the 
centre of the lobules being of a dark red color, whilst the peripheral 
portions are of a yellowish -white. This latter appearance is oft«n 
increased by the presence of more or less fat in the peripheral liver- 
cells. Ultimately the organ may undergo a gradual diminutiwi in 
size. This is due partly to the atrophy of the cells in the central 
portions of the lobule, and partly to the pressure of the interlobular 
growth. The interlobular growth tends to cause obstruction to the 
portal circulation, as in cirrhosis. 

Mechanical Hyper-EMIA of the Lungs. — In the lungs long- 
coutjnued mechanical hypenemia produces that peculiar induration 
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and pigmentation of the oi^ns which is known as Broum Induration. 
This condition most frequently results from stenosis and insufficiency 
of the mitral orifice. The alterations produced in the pulmonary 
texture consist in thefirst place ofelongation and dilatation of the pul- 
monary capillaries, so that even in uninjected preparations the alveolar 
walls appear abnormally tortuous. The epithelial cells lining the 
alveoli also become swollen and ultimately multiply, and they are 
seen in large numbers, filled with dark brown pigment, covering the 
alveolar walls. (Fig. 105.) They frequently accumulate within, 
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and fill, the alveolar cavities. These changes are followed by an 
increase in the interlobular connective tissue, by the formation of 
large quantities of brownish-black pigment, and often by a thicken- 
ing of the alveolar walls. 

Lungs in which these changes are at all advanced present a more 
or less uniform brownish-red tint, mottled with brown or blackish- 
colored specks and streaks. They are heavier and tougher than 
natural, less crepitant, and upon squeezing them the pulmonary tissue 
is found to be denser and thicker than that of a healthy lung. 



PosT-MoETEM Appearances of Hyperemia. — The post-mor- 
tem appearances presented by hyperfemic organs and tissues vary 
considerably. Very frequently parts which were hypenemic during 
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life show no signs of it after death. If the blood does not coagulate 
rapidly it passes on into the veins, and thus the recognition of arterial 
and capillary hyperaemia very often becomes impossible. The effect 
of gravitation must also be taken into account in estimating hyper- 
aemia. After death the blood naturally gravitates to the most de- 
pendent parts : — this is seen in the post-mortem congestion of the 
posterior portions of the lungs, and of the most dependent portions 
of the various coils of the intestine. The unifotm redness of post- 
mortem staining, again, must not be confounded with the redness of 
hyperaemia. In capillary and arterial hyperaemia the color is red, 
and the injection often presents the appearance of a capilliform net- 
work. If very intense, it may to the naked eye appear uniform, but 
a lens will always discover its capillary nature. When the veins are 
the seat of the hyperaemia, the injection is called ramiform, and the 
color is dark blue. 

The anatomical peculiarities in the distribution of the blood-vessels 
will, however, materially affect the appearance of the hyperaemia. 
In the intestines it is often piinctiform, being situated in the vessels 
of the villi ; so also in the kidney, when its seat is the Malpighian 
corpuscles. A punctiform appearance may also be produced by 
minute extravasations of blood. If the hyperaemia is of long stand- 
ing, the tissue becomes pigmented. This is often well seen in the 
stomach and intestines, also in the lungs. 



CHAPTER XLIII. 

THROMBOSIS. 

Thrombosis is a coagulation of the blood within the vessels 
during life. This coagulation is owing to changes in the walls of 
the vessel itself, or to impeded blood-flow. The coagulum is called 
a thrombus. It may form in the heart, in the arteries, in the capil- 
laries, or in the veins. It is much the most common in the last- 
named vessels. 
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Thrombi must be distinguished from the coagula that form after 
death, and also from those formed in the last moments of life which 
are so commonly found in the cardiac cavities. Post-mortem coagula 
are soft, and are often divisible into two layers, colored and uncolored ; 
they do not adhere to the walls of the vessel, and rarely completely 
fill its cavity. The clots formed in the heart just before death con- 
stitute a connecting link between post-mortem coagula and thrombi. 
They are more or less decolorized, and are firmer in consistence and 
more fibrinous than post-mortem clots. They are not firmly ad- 
herent to the cardiac walls, but are often so entangled amongst the 
columnse carnese, chordae tendineae, and papillary muscles, that they 
cannot be quite readily separated. They appear to be the result of 
the mechanical defibrination of the blood by the cardiac contractions 
a little while before death: the contractions not being sufficiently 
strong to empty the cavities, some of the blood remains behind, and 
becomes " whipped up" and defibrinated. These clots are most com- 
mon in the right cardiac cavities, and they often extend some way 
into the pulmonary artery and aorta, from which, however, they can 
very readily be removed. They are met with most frequently in 
those cases in which death has taken place slowly, and in which there 
has been a gradual loss of power in the cardiac contractions. The 
proportion of fibrinogenous substance in the blood will also mate- 
riallv influence the extent of their formation. 

A thrombuSy or ante-mortem clot, is firmer, dryer, and more fibri- 
nous than either of the preceding, and it is adherent to the walls of 
the vessel. Its characters, however, vary with its age, and with the 
circumstances under which it originates. When freshly formed, it is 
of a dark red color and soft gelatinous consistence, closely resembling 
the post-mortem clot. It gradually becomes paler, dryer, less elastic, 
and more friable. If it is rapidly produced — as when the circula- 
tion is suddenly arrested in a portion of a vessel by the application 
of a ligature — the coagulum at once completely fi!ls the vessel, 
and as it becomes firmer it maintains a more or less uniform struc- 
ture. Thrombi, however, which have undergone a slow and gradual 
formation are rarely thus uniform in structure, but are made up of 
numerous concentric layers, and so present a stratified appearance. 
This is owing to the coagulation taking place gradually opoo the 
inner surface of the vessel, and to the white corpuscles adberii^ to 
the successive layers of coagulum. These eorpuselesy from the 
property which diaracterizes them of adhering to one anodm* and to 
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the sides of the vessels, and especially to any porous substances with 
which they may come in contact, cohere with the fibrinous layers as 
they are deposited ; so that ultimately the thrombus is made up of 
layers of fibrinous coagulum and white corpuscles more or less alter- 
nately and concentrically arranged. This gives to it a stratified 
appearance. 

The thrombus may completely or only partially fill the cavity of 
the vessel. In most cases, however, when coagulation has com- 
menced, it proceeds until the vessel is obstructed, and when once this 
has occurred the formation of the thrombus continues to extend in 
the course of the vessel until it meets with a current of blood strong 
enough to arrest its progress. Its ultimate extent will thus mainly 
depend upon the vessel in which it is formed, upon the size and situa- 
tion of the collateral branches, and upon the force of the circulating 
current. The direction in which the coagulation principally extends, 
whether in the arteries or veins, is consequently backwards from 
vessels of smaller to those of larger calibre; the formation of the 
thrombus continuing until it meets with a current sufficiently strong 
to restore the circulation, which in many cases is as far as the entrance 
of the next large collateral vessel. The end of the thrombus next 
the heart is rounded and conical in shape. (See Fig. 108, c.) 

The thrombus when once formed either becomes organized or 
softens. The former is most frequent in the arteries, the latter in the 
veins and heart. 

Organization, — This consists in the gradual transformation of the 
thrombus into connective tissue. A thrombus which is undergoing 
a process of organization gradually diminishes in size, it becomes 
more and more decolorized, firmer and more fibrous in consistence, 
its union with the wall of the vessel becomes more intimate, and 
ultimately it becomes converted into a fibro-cellular cord. These 
changes are probably principally owing to the white blood-corpuscles 
which it contains. 

Soon after the formation of the thrombus the number of young 
cells in it becomes greatly increased. In a somewhat more advanced 
stage the red blood-corpuscles almost entirely disappear, the clot 
becomes firm and homogeneous, and, in addition to the small round 
elements, numerous anastomosing spindle-shaped cells with oval nu- 
clei make their appearance. (Fig. 106.) The intercellular material 
then becomes fibrillated, the walls of the vessel become infiltrated with 
cells, and numerous new blood-vessels are formed which intersect the 
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thrombus id all directions. These vessels communicate with the 
cavitf of the thrombosed vessel, and with its vasa vasorum. (Fig, 



^m^ik^'%1^ 




Fio. 107. 




107.) The vascular fibrillated structure into which the thrombus has 
become organized gradually under- 
goes a process of atrophy and con- 
traction, the new vessels disappear, 
and ultimately it becomes converted 
into a fibro-eellular cord. In some 
cases it becomes calcified, and thus 
forms a plilebolith. 

Respecting the source from which 
the lar^ number of new cells which 
make their appearance in the throm- 
bus are derived, it appears to he 
most probable that they originate 
mainly from the white blood-cor- 
puscles, and partly from the endo- 
thelial and connective- tissue cells 
belonging to the walls of the vessel. 
Whether, however, they are alt of 
' them the oflspring of these elements, 
«. jMrficatfim »/ i*B tigater.. siiowing the oi" whether some 01 them may not 
iiewij-(oniiedvHw.r.iiiihMhnnnbi.,.ndthfir \^ leucocytcs which havc penetrated 
Ttanmbua. X. Unscuisr c«i. z. Eiwrnii from without, IS unknowo. From 
c«t mj TM» TMorum. X 20. (0. Weber.) jj^pg^ small cclls the elongated con- 
nective-tissue cells are produced. The exact source from which the 
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fibrillatecl intercellular material is derived — whether the intercellular 
coagulura itself fibrillates, or whether it disappears and the fibres are 
derived from the protoplasm of the cells — is uncertain. 

Softening. — If the thrombus does not become organized, it usually 
undergoes a process of softening and liquefaction : — this is most com- 
mon in the veins and heart. It is probable also that in some cases 
the thrombus may become absorbed. The softening most frequently 
commences in the centre of the clot, and gradually extends towards 
the circumference. The thrombus breaks down into a soft pulpy 
material, which sometimes has the appearance of pounded cooked 
meat, and in other cases is distinctly puriform in character. Under 
the microscope it is seen to consist of albuminous granules, molecular 
fat, and more or less altered red and white blood-corpuscles. These 
changes in the clot are frequently owing simply to its disintegration, 
but in some cases it is probable that the thrombus may suppurate, and 
that owing to the proliferation of the white blood-corpuscles which 
it contains it becomes converted into true pus. The whole of the 
thrombus may thus become softened, or the process may be limited 
to the more central portions, whilst the external layers become 
organized. Very frequently as the older portions of the clot are 
becoming disintegrated and softened, fresh coagulation takes place 
at its extremities. 

Causes. — The causes of thrombosis are of two kinds — those which 
lead to a retardation of the blood-flow, and those in which there is 
some abnormal condition of the walls of the vessels or of the blood. 

1 . Thrombosis from Retardation of the Blood-flow may result from — 

a. Interruption or narrovnng of the vessel, — This occurs after the 
application of a ligature. Coagulation commences at the point of 
contact, and extends as far as the first large collateral branches, thus 
permanently closing the vessel. The pressure exercised by tumors, 
cicatricial tissue, extravasations of blood, and the closure of a vessel 
by the impaction of an embolus, may in the same way by impeding 
or arresting the circulation cause thrombosis. General obstruction in 
the capillaries of a part also causes coagulation in the adjacent veins. 

/?. Solution of the continuity of the vessel, — The formation of a 
thrombus after the division or tearing of a vessel constitutes the 
means by which hemorrhage is immediately arrested : — there must 
be either thrombosis or continuous hemorrhage. In the arteries, the 
severed end of the vessel contracts and retracts within its sheath, 
coagulation commences around it and extends upwards as far as the 
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first large collateral branch. In the veins hemorrhage is frequently 
arrested by the valves, and the formation of a thrombus will evi- 
dently depend upon the relative situations of the valves and col- 
lateral vessels. The hemorrhage from the uterus after the separa- 
tion of the placenta is arrested either by uterine contraction or by 
thrombosis. 

Y^ DilcUation of the vesaelsy or of the heart, — The most familiar 
exaiilple of thrombosis from this cause is that which occurs in an 
aneurism. The greater the amount of dilatation the greater is the 
retardation of the blood-flow. The coagulation commences at the 
sides of the vessel, and may extend until it completely fills the cavity. 
Coagulation from the same cause is not uncommon in the dilated 
plexuses of the prostate gland. In the heart, thrombosis is most 
frequent in the auricles. It usually commences in the auricular 
appendix, whei'e there is very little propulsive power, and it may 
gradually extend into the auricular cavity. It is also met with in 
the ventricles, commonly commencing here between the columnse 
carnese. 

d. Diminished cardiac power. — This is a common cause of throm- 
bosis in the veins. The coagulation commences just behind the flaps 
of the valves, from which it gradually extends into the cavity of the 
vessel. This appears to be owing to the force of the current not 
being sufficiently strong to completely open the valves, and the blood 
consequently stagnates and coagulates behind them. The crural and 
iliac veins, the venous plexuses of the back, and the cerebral sinuses, 
are the situations in which thrombosis from this cause is most fre- 
quently met with. It occurs in the course of many chronic exhaust- 
ing diseases in which the cardiac power becomes diminished, and is 
especially frequent in phthisis, cancer, &c. The state of the blood, 
which often has an abnormal tendency to coagulate, together with 
the quiescent condition of the patient, materially aids in causing 
the coagulation. 

2. Thrombosis from Abnormal Conditions of the Vessels or of the 
Blood. 

a. Causes in the vessels. — Any abnormal condition of the walls 
of a vessel may be a cause of thrombosis. When the wall becomes 
abnormal it acts as a foreign body, and the blood coagulates upon it, 
and it may continue to do so until the cavity of the vessel becomes 
filled with coagulum. Thrombi produced in this way are conse- 
quently stratified. The walls of a vessel may become altered as the 
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result of inflammatory processes, and inflammation was formerly 
regarded as the main, if not the only, cause of thrombosis; hence 
thrombosis in veins is frequently termed "phlebitis" even at the 
present day. Inflammation of veins, as already stated, is certainly 
rare as a primary condition, although it not un frequently results 
from the formation of a thrombus. When occurring primarily, 
inflammatory processes, both in the arteries and the veins, have their 
seat in the external and middle coats or in the deeper layers of the 
intima. They never commence in the lining membrane of the vessel : 
this only becomes affected secondarily. The vitality of the lining 
membrane becomes impaired as the result of the inflammatory process, 
and when this has occurred it acts as a foreign body, and thus there 
is a tendency for the blood to coagulate upon its surface. In other 
cases the lining membrane is completely destroyed^ and the sub- 
jacent diseased tissues thus come into contact with the circulating 
blood, and in the same way cause the formation of a thrombus. 
Such inflammatory changes occur in the arteries, constituting the 
condition known as "atheroma," which, in the smaller vessels, 
may be a cause of thrombosis. In the heart they constitute endo- 
carditis ; and here also, as has been seen, coagulation may take place 
upon the abnormal surface of the inflammatory vegetations. (See 
" Endocarditis.") 

The walls of a vessel may also become altered, and thus thrombosis 
result, from inflammation or gangrene of the tissues in which it is 
situated. The vitality of the vessel becomes destroyed, and the blood 
coagulates within it ; and by this means the occurrence of hemorrhage 
is frequently prevented. The projection of new formations, as sar- 
coma, into the cavity of vessels, may in the same way cause the 
formation of a thrombus. 

/5. Causes in the blood, — The greater the tendency of the blood to 
coagulate, the more readily will thrombosis take place. An increased 
tendency to coagulation appears often to be due to an excess of the 
fibrinogenous substance in the blood, such as exists in acute inflam- 
matory diseases, and in the latter months of pregnancy. This tend- 
ency, however, is probably never suflBcient in itself to determine the 
formation of a thrombus; it can hence only be regarded as a predis- 
posing cause. It is especially in those conditions in which the circu- 
lation is impeded from diminished cardiac power, that it becomes an 
important agent in producing thrombosis. 

Results. — The results of thrombosis comprise certain changes in 
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the walls of the vessels, more or less obstruction to the circulation, 
and embolism. These must be considered separately. 

1. Changes in the vessels, — More or less alteration in the wall of 
the vessel is an invariable consequence of the formation of a throm- 
bus. When the thrombus undergoes a process of organization, it 
becomes, as already described, intimately united with the vascular 
wall. The latter in the first place becomes infiltrated with cells and 
considerably thickened, but ultimately, together with the thrombus, 
gradually atrophies. It is when the thrombus softens and becomes 
disintegrated that the most important changes take place in the vessel. 
These changes are of an acute inflammatory nature, and appear to 
result from the irritating influence of the softened thrombus. They 
are most frequently observed in the veins, where softening is mast 
liable to occur. 

The walls of a vein within which a thrombus is softening are con- 
siderably thickened, so that the vessel more resembles an artery. The 
inner surface has lost its translucency, and is of a dead opaque color. 
The vasa vasorum are hypersemic. Under the microscope, the cells 
of the intima and of the middle and external coats are found to be 
considerably increased in number, and numerous leucocy|;es are seen 
infiltrating the different textures. In some cases small collections of 
pus are seen in the external coats. Similar changes are observed in 
the arteries. 

In these acute inflammatory changes which are produced in veins 
by thrombi, proliferation of the endothelium of the vessel often ap- 
pears to play a prominent part. As already stated, in inflammation 
of vessels not resulting from thrombosis, the endothelium undergoes 
no active changes. 

2. Obstruction to the circulation. — The consequences of the obstruc- 
tion to the circulation which results from the formation of a thrombus 
will depend upon the rapidity of its formation, the nature and size 
of the vessel obstructed, the situation and number of the collateral 
branches, and the force of the circulating current. When a thrombus 
forms in a vein of small size and there are numerous collateral ves- 
sels, as in the prostatic or uterine plexuses, the circulation is but little 
interfered with and no symptoms of obstruction result. If, how- 
ever, the main trunk of a large vein becomes obliterated, as that of 
the femoral or iliac veins, the obstruction is followed by hypersemia, 
the extent and duration of which will depend upon the facility 
with which the circulation can be restored by the collateral vessels. 
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Thrombosis in the above-named veins frequently occurs, as already 
stated, in the latter stages of many chronic diseases, especially in 
phthisis ; also in the puerperal state, where it gives rise to the con- 
dition known as phlegmasia dolens. The formation of a thrombus 
here is followed by oedema and swelling of the limb, which becomes 
tense, elastic, and painful. In the early stage there may be some 
cyanosis, but this is usually quickly followed by a pallid whiteness 
of the surface. There is often more or less tenderness in the course 
of the vein, which feels enlarged, hard, and knotted, owing to the 
secondary inflammatory changes in its walls. At the same time there 
is sometimes swelling and tenderness of the lymphatics, which may 
be seen as red lines traversing the limb. Diffiise inflammation of 
the skin and subcutaneous cellular tissue occasionally occurs. These 
changes are owing partly to the mechanical impediment to the circu- 
lation, and partly to the obstruction of lymphatics and to the second- 
ary inflammatory processes in the vein and tissues which ensue. The 
circulation is usually ultimately restored ; but if the impediment has 
been of long duration, the tissues become thickened, and the limb is 
left in a hard, indurated, and somewhat enlarged condition. 

The formation of a thrombus in an artery is followed in the first 
place by anaemia of the parts supplied by it; the ultimate result will 
depend upon the facility with which the circulation can be restored 
by the collateral vessels. If the circulation be quickly re-established, 
as is usually the case, the vitality of the tissues may not become im- 
paired ; but if not, the part may undergo a process of molecular dis- 
integration and softening, the softened tissue often being surrounded 
by a zone of hyperaemia which results from the attempt to establish 
a collateral circulation. 

3. Embolism, — Portions of the thrombus may be carried away by 
the circulation, thus constituting embolism. This, which is the most 
important result of thrombosis, will be considered in the following 
chapter. 



292 CHANGES IN THE BLOOD AND CIRCULATION. 



CHAPTER XLIV. 



EMBOLISM. 



Fig. 108. 



Embolism is the arrest of solid substances circulating in the 
blood in vessels which are too small to allow them to pass. The 
solid substances are termed emboli. These are very various in 
their nature. 

By far the most frequent source of emboli are thrombi, portions 
of which are carried from the seat of their formation by the circu- 
lation, and become arrested in distant vessels — thus constituting 
embolism. A thrombus may give rise to emboli in various ways. 

It may soften and break down, and if the lumen 
of the vessel be thus restored, its fragments be- 
come distributed by the blood-current. In those 
cases in which the thrombus does not fill the 
vessel, portions of it may readily be carried away 
by the blood passing over it. Perhaps, however, 
the most frequent way in which a thrombus gives 
rise to embolism is by its conical end being broken 
off* by the current of blood from a collateral ves- 
sel. The formation of a thrombus, as already 
described, usually ceases opposite the entrance of 
a large collateral vessel, and if its conical end 
project a little way into the cavity of this vessel 
phennua Vein. Showing it may bc readily brokeu- off by the blood-current. 

the projection of the con- ,^. -mo \ Tx • '11 xl. U- U' U 

icai end of the thrombus (* ig. 108.) It IS especially vcuous thrombi which 
into the femoral vessel, gjyg y\qq to cmbolism : thc vcius of thc leff, the 

S. Saphenoua vein. T. f . i . x 

Thrombus, c. Conical uiac, hypogastric, and jugular veins being amongst 
end projecting into femo- ^^xQ most commou sourccs. EmboH from cardiac 

ral vein. At v », opposite 

the valves, the thrombus thrombi arc also exceedingly common, whilst those 
is softened. (Virchow.) ^^^^ artcrfal arc the least frequent. 

Emboli may, however, originate independently of thrombi: — 
vegetations and calcareous or atheromatous masses separated from 
the valves of the heart, or from the inner surface of arteries; 
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portions of new growths, as carcinoma, which, having perforated the 
vessels, have been carried away by the current ; parasites which have 
made their way into the interior of vessels ; pigment-granules, and 
other substances, may all constitute emboli. 

The emboli become arrested in the first vessels they meet with 
which are too small to allow them to pass : the size of the vessel 
will consequently depend upon the size of the embolus. They are 
often so minute that they pass into and become impacted in the 
smallest capillaries. The seat of impaction is usually at the bifur- 
cation of the vessel, or where, from the giving off of branches, 
the calibre is diminishing rapidly. (See Fig. 109.) Thus, emboli 
originating in the systemic veins or in the right cardiac cavities 
will most commonly become arrested in the vessels of the lungs; 
those originating in the arteries, the left cardiac cavities, or the 
pulmonary veins — in the systemic arteries and capillaries, especially 
in those of the spleen, kidneys, and brain ; and those originating 
in the portal venous system — in the hepatic branches of the portal 
vein. In some cases, however, the smallest emboli may pass through 
the capillaries of the lungs and become arrested in those of the 
kidneys, spleen, #r other organs. Thus, with the exception of emboli 
originating in the portal vessels, the seat of arrest is the arteries or 
capillaries. 

The emboli are usually carried in the direction of the main cur- 
rent; hence those carried by the aortic stream more commonly pass 
into the thoracic aorta than into the carotid and subclavian vessels, 
and into the left carotid and renal artery than into the corre- 
sponding arteries of the opposite side. Gravitation also influences 
the direction in which they are carried, especially those of large 
size which move somewhat more slowly than the blood-stream. 
Owing to this, they are more common in the lower lobes and pos- 
terior parts of the lungs than in the superior and anterior portions 
of these organs. 

The embolus, when arrested, may either completely or only par- 
tially fill the cavity of the vessel. If, as is frequently the case, the 
arrest takes place at a point of bifurcation, the embolus may partially 
fill both branches, allowing a small stream of blood to pass. This 
may break off portions of it, and so cause secondary emboli, which 
become impacted in more distant vessels. The amount of obstruction 
which immediately follows the arrest will partly depend upon the 
nature of the embolus itself. If the embolus be from a soft, recently- 
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Fig. 109. 




formed thrombus, it will adapt itself to the cavity of the vessel, and 
so completely occlude it. If, on the other hand, it is irregular in 
shape and firm in consistence, as when derived from a calcified cardiac 
vegetation, it may not fill the vessel, but allow a small current of 
blood to pass it. 

The arrest of the embolus, and the consequent obstruction to the 
circulation, is followed by the formation of thrombi behind and in 

front of it, which extend as far as the entrance of 
the first large collateral vessels. (Fig. 109.) If 
the embolus does not completely fill the vessel, co- 
agulum is deposited in successive layers upon its 
surface until the occlusion of the vessel is complete, 
and then the secondary thrombus extends, as in the 
former case, until it meets with a current of blood 
strong enough to arrest its progress. If the em- 
bolus is a portion of a soft thrombus, it will in 
l_^^^ most cases be impossible to distinguish it from the 

Emhoi%M impacted at sccoudary thrombus which surrounds it. If, how- 

Ihe Bifurcation of a ... . . • /» i i 

Branch of the Puimo- ©vcr, it IS a calcarcous mass, or a portion of an old 
nari/ Artery, Showing thrombus, it may usually be distinguished from the 

the formation of throm- _ 

bi behind and in front morc rcccut sccoudary coagulum. The changes in 
of it, and the extension ^jj^g^ sccoudary thrombi are similar to those already 

of these as far as the en- ... 

trance of the next coiiat- dcscribcd as occurriug in the primary— comprising 

TtZI'Iy^^^Z adhesion to the wall of the vessel, softening, and 

organization. 

Results. — The results of embolism are of two kinds — those de- 
pending upon the mechanical obstruction to the circulation, and 
those produced by the irritating or infective properties of the emboli 
themselves. (See " Pyseraia.") 

The first series of changes are those occurring in the walls of the 
vessel within which the embolus becomes arrested. If the embolus 
possesses no infective properties, being derived from a source where 
no putrefactive changes are taking place, it, together with the throm- 
bus which it causes to form around and beyond it,* simply becomes 
organized or reabsorbed, and the walls of the vessel become more or 
less thickened. If, on the other hand, the embolus is impregnated 
with unhealthy pus or with other putrid inflammatory products, it is 
very liable to cause inflammation and sloughing of the walls of the 
vessel within which it is impacted. 

The most important changes, however, resulting from embolism 
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are those which take place in the organ or tissue the vessels of which 
have become plugged by the emboli. The first effect of the plugging 
of a vessel by an embolus is the arrest of the circulation through it, 
and, if the vessel be the main nutrient or functional artery, this is 
followed by the sudden cessation of the function and nutrition of the 
part. Thus, plugging of one of the larger arteries in the brain is 
followed by sudden loss of consciousness and paralysis (apoplexy) ; 
plugging of the pulmonary artery, by sudden asphyxia ; and of the 
coronary arteries, by sudden paralysis of the heart. The subsequent 
changes will depend upon the structure of the organ, the arrangement 
of its vessels, and the facility with which a collateral circulation can 
be established. If the circulation be quickly re-established by the 
collateral vessels, the part recovers itself without undergoing any 
structural change, and its nutrition and functions are restored. If, 
however, this is not the case, and the nutrient supply is materially 
interfered with, either by the obstruction of the main vesssel, of the 
principal branches, or of the capillaries themselves, the death of the 
part must necessarily ensue. The interference with the circulation is 
in great measure dependent upon the thrombosis which occurs around 
the impacted embolus. The organs in which the arrangement of the 
blood-vessels is such that the circulation cannot be readily restored 
by the anastomosing vessels, and consequently those in which necrotic 
changes most commonly result from embolism, are the spleen, the 
kidneys, the lungs, the brain, and the retina. 

The area of tissue from which the supply of blood has been cut off 
is usually surrounded by a zone of intense hyperaemia, which results 
from the stress which is thrown upon the collateral vessels. This 
zone of hyperaemia is very characteristic, and indicates at once the 
nature of the lesion. When the circulation cannot be restored, the 
vessels in the embolic area often become so much distended with 
blood that hemorrhage takes place, and thus is produced a tract of 
tissue within which the circulation has become arrested, and which is 
more or less extensively infiltrated with blood. This is known as a 
hemorrhagic infarct. 

These hemorrhagic infarcts are very frequently met with, especially 
in the lungs, spleen, and kidneys. They are dark, reddish, firm 
masses of consolidation, and, owing to the distribution of the blood- 
vessels, they are usually wedge-shaped, the apex of the cone being 
towards the centre of the organ. The more complete the obstruction, 
the more vascular the tissue, and the less the vessels are supported. 
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the greater is the amount of infarction, and the more rapid is the 
softening and disintegration that ensues. (Fig. 110.) 

This vascular engorgement in the embolic area, although partly 
due to the increased stress which is thrown on the collateral vessels, is, 
accoi-ding to Cohnheim, mainly owing to the regurgitation of blood 
from the veins. When t]ie force of the blood-stream in the arteiy 
is annihilated by the impaction of the embolus there is a backward 
pressure and regui^itation from the veins 
into the capillaries, so that there is pro- 
duced considerable venous engoi^ement of 
the last-named vessels. The occurrence of 
the hemorrh^e, Cohnheim regards as the 
result of necrotic changes in the capillary 
walls, these changes being due to the sul>- 
stitution in these vessels of venous for 
arterial blood. 

The sul>sequent changes which take 
place in the infarct depend upon its size, 
upon the extent to which the circulation in 
it is interfered with, and upon the nature 
lemboiui of the embolus which caused the infarc- 
If), r. Vein 111 led with » H»e>Dd»ry ,j^,jj_ jj- ^g infarct is Small and the em- 
shichi'bnouiDgdiiiDtsgTKtfd. 2. bolus possesscs no infective properties, the 
t^uLiV^^^Z (0 v^t") coagulated blood gradually becomes decol- 
orized, and the mass undei^oes a gradual 
process of absorption. The infarct then changes from a dark red to 
a brown or yellow tint, its more external portions become oi^nized 
into connective tissue, and the whole gradually contracts, until ulti- 
mately a cicatrix may be all that remains to indicate the change. If, 
however, the infaretion is considerable, the molecular disintegration 
and softening may be so extensive as to convert the mass into a 
pulpy granular material. This may subsequently dry up and be- 
come encapsuled. In all these secondan* changes which take place 
in the infarct, its most external portions are surrounded by a red 
zone of hyperiemic tissue. This is exceedingly characteristic. 

If an embolus possesses irritating or infective properties, as when 
it is derived from a part where putrefactive inflammatory changes 
are going on, it sets up inflammatory processes both iu the vessel 
within which it becomes impacted, and also in the surrounding tis- 
sues. These inflammatorj- changes frequently lead to the formation 
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of abscesses which are known as embolic abscesses. (See " Pysemia/') 
The formation of such abscesses may be associated with more or less 
infarction of the embolic area. 



Embolism in the Brain. 

The impaction of emboli within the vessels of the brain is one of 
the causes of cerebral softening. The softening resulting from embo- 
lism is, for the most part, entirely dependent upon the obstruction to 
the circulation caused by the embolus and by the resulting thrombo- 
sis. It is rapidly induced, and is often attended by the extravasation 
of blood, when it constitutes one form of acute red softening. If the 
interference with the circulation be slight, there may be no extra- 
vasation of blood and the process of disintegration may be more 
gradual, so that the softened portions are white in color, and the 
condition then more resembles the chronic white softening already 
described as resulting from degeneration of the cerebral blood-vessels. 
(See " Fatty Degeneration of the Brain.") The softened tissue will 
also be white in color when one of the large vessels is obstructed, so 
that a large portion of one hemisphere loses its vitality. The large 
vessel most frequently blocked is the middle cerebral artery. In 
almost all cases in which softening of the cerebral substance results 
from embolism, the embolus is arrested in one of the vessels beyond 
the circle of Willis, because here the circulation cannot be readily 
restored by the collateral vessels. 

When the interference with the circulation is attended by vascular 
engorgement and extravasation of blood, the softened portion, in the 
early stage, is either of a uniform dark red color, or presents numer- 
ous red hemorrhagic points. The softening is most marked in the 
centre, whilst the hyperaemia and redness may extend for some dis- 
tance around it. Under the microscope, the softened portion is seen 
to consist of broken-down nerve-fibres, altered blood-corpuscles, 
granules of fatj and the large granular corpuscles which result from 
the fatty degeneration of the nerve-cells and of the cells of the 
neuroglia. (See Fig. 10.) The surrounding capillaries are dilated 
and filled with coagula, and the granular corpuscles envelop their 
walls. In a more advanced stage all trace of nervous structure is 
lost, the softened mass becomes decolorized, and passes from a dark 
red color to a chocolate, brown, yellow, or even white. It may 
liquefy and form a cyst; more commonly, however, it gradually 
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dries up, and a process of repair takes place by the growth of the 
surrounding neuroglia, which forms a fibrous network in the place 
of the softened ti&sue. This contracts, and ultimately a cicatrix with 
haematoidin crystals may be all that remains. 

Red softening from embolism is ofl^n very difficult to distinguish 
in the post-mortem room from that which results from thrombosis. 



CHAPTER XLV. 

LEUKEMIA. 

LEUKiEMiA, or leucocythsemia, is a disease characterized by a large 
increase in the number of the white corpuscles in the blood, which 
increase is associated with a new formation of lymphatic tissue in 
the spleen, in the lymphatic glands, and sometimes in other organs. 
Respecting the relation which subsists between the new growth of 
lymphatic tissue and the increase in the number of the white blood- 
corpuscles, it is probable, as stated by Virchow, that the former is a 
cause of the latter, and that the increase is mainly due to a larger 
number of lymphatic elements entering the blood than in health. 
At the same time, it Ls difficult to admit this as the only cause of 
the increase, as new growths of lymphatic tissue may take place in 
these organs without the production of any leukaemia. This has 
been seen to occur in Hodgkin's disease. It is possible that the 
power of the white blood-corpuscles and lymph-corpuscles to form 
red corpuscles is diminished, or that the white corpuscles may 
increase by multiplication in the blood. The pathology of the 
disease, however, is still exceedingly obscure. 

The new formation of lymphatic tissue occurs in the first place in 
the spleen or in the lymphatic glands ; subsequently, however, the 
liver, the kidneys, the intestines, the lungs, and other organs, may 
become infiltrated with lymphatic elements. The growth is a con- 
tinuous one, the new elements many of them enter the blood, the 
remainder, not undergoing any retrogressive changes, give rise to 
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tumors in, or to a general increase in the size of, the organs in which 
they are generated. 

The new growth may commence in the spleen or in the lymphatic 
glands: henceVirchowhaadistinguished two forma ot leukemia — the 
splenic and the lymphatic. In the former he states 
that the white blood-cells are somewhat larger and 
more granular than normal (Fig. Ill); whilst in ,^8r 

the latter they are smaller. In most cases of the < |fc. "^ ^ 
disease, however, both the spleen and the lymphatic ^^ " 

glands are affected, the spleen being the organ pnn- <g| m 
cipally involve<l. A purely lymphatic leukcemia is Lt-immic bio«i 
exceedingly rare. The coagulating power of the m.'irf'w'ntyTut.KHL 
blood in leukfemia is much diminished. enonnou. 8ni»igBm»ot 

In the spleen — which must thus be r^arded as the 
most important organ in the production of leukfemia — the, first sta^ 
in the process is one of intense hyperffimia. The organ becomes 
exceedingly vascular, and the cells both of the pulp and of the 
Malpighian corpuscles increase in number. The process, however, 
soon becomes principally limited to the Malpighian corpuscles. In 
these the cells continue to multiply rapidly, many new blood-vessels 
are formed, and the corpuscles thus increase in size. They sometimes 
attain the size of a hazel-nut, and are seen as firm whitish nodules of 
au irregular shape, scattered through the much enlarged and vascular 
organ. As the Malpighian corpuscles increase in size, the surround- 
ing pulp gradually atrophies, and often becomes deeply pigmented. 
The trabecnlfe at the same time become thicker and more fibrous. 
The organ thus becomes firmer in consistence, and the enlarged 
Malpighian corpuscles make up the chief part of its bulk. The 
capsule also becomes thickened, and forms adhesions with the sur- 
rounding viscera. 

In the lympliaiic glands the process is precisely similar to that in 
the spleen, the follicles of the gland being the chief seats of the 
hyperplasia. The glands become enlarged, soft, and vascular. 

In the course of the disease this new growth of lymphatic tissue 
may take place in other parts, both in lymphatic and non-lymphatic 
structures. Of the f()rmer, the follicles of the intestine, and the 
medulla of boue, are those most commonly involved. In the intes- 
tines, the follicles may become so much enlarged as to form distinct 
firm tumors. The medulla of bone is, according to Neumann, in 
exceptional cases the principal seat of the diseased process. 
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The growth of lymphatic tissue in non-lymphatic structures occurs 
principally in the liver and kidneys ; less frequently in the lungs and 
muscle. The new growth in these organs either forms distinct tumors 
or exists as an infiltration. In its structure it consists of lymphoid 
elements embedded in a more or less distinct reticulum. (See " The 
Lymphomata.") How far these lymphoid growths are the result of 
a hyperplasia of the cells in the interstitial tissue of the organ in 
which they are situated, and how far an emigration of the leucocytes, 
which exist in such large numbers in the blood, takes part in their 
formation, is unknown. The latter, however, is probably the mast 
important factor in the process. 

The organ which is a common seat of- these lymphoid growths is 
the liver. Here the vessels throughout the organ become enlarged 
and distended with white blood, and the growth commencing in the 
interlobular tissue gradually extends into the lobules themselves. 
In the earlier stages, the lobules are seen to be clearly mapped out 
by a grayish-white interlobular infiltration. As this increases, the 
liver-cells become compressed and atrophy, until ultimately the 
lobules may be replaced entirely by lymphatic tissue. Associated 
with this infiltration there is often a formation of small, roi^nd, soft, 
whitish nodules, somewhat resembling gray tubercles. Owing to 
these changes, the liver becomes very considerably increased in 
size. 

In the kidneys, which are also frequently affected, the change is 
similar to that in the liver. Here also it consists for the most part 
in an infiltration, with which may be associated the formation of 
roundish nodules and masses. 
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CHAPTER XLVI. 

THE PREPARATION AND MOUNTING OF SPECIMENS. 

In this, the concluding chapter, it is proposed to describe very 
briefly the more common methods of preparing and mounting speci- 
mens for microscopical examination. It is not intended to give an 
account of those various and complex methods of investigation which 
are required for minute histological research, but merely to describe 
those more easy ones which suffice in the great majority of cases for 
the recognition of the structural alterations met with in disease. In 
order to be as brief as possible, those methods only will be described 
which I believe to be the most readily available and at the same 
time to yield the most satisfactory results. The subject will be 
treated under the following heads : — Ist. The JExamination of Speci- 
mens whilst fresh ; 2d. The Hardening of Specimens ; 3d. The Making 
of Sections ; 4th. Staining; 5th. Preservation and Mon/rUing. 

The Examination of Specimens whilst fresh. 

Very much may be learnt from the examination of specimens in 
their fresh state before they have been submitted to any hardening 
process. The examination may be conducted either by making thin 
sections of the tissue with a Valentin's knife, or by cutting off a 
minute portion and tearing it to pieces with fine needles. The speci- 
men prepared in either of these ways should be examined in glycerine. 
Thin membranous structures may be examined by simply spreading 
them out in a drop of water placed upon the glass slide, and then 
covering them with glycerine. 

The method of making sections of organs whilst fresh with a 
Valentin's knife is an exceedingly easy and useful way of at once 
ascertaining in the post-mortem room the existence of the more 
marked structural changes. The knife should be well wetted with 
water, and then drawn rapidly through the substance of the organ. 
The section thus obtained is gently washed in water before being 
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examined in glycerine. A rough examination of the liver, kidneys, 
and lungs is in this way readily made. 

The muscular fibres of the heart and tumors may be examined 
by the process of teasing. This process, however, is usually more 
readily effected after the specimen has been kept in Miiller's fluid or 
in a solution of bichromate of potash in the manner to be hereafter 
described. In the examination of tumors, much may be learnt by 
gently scraping the freshly-cut surface with a knife and examining 
in glycerine the elements which are thus separated. 

The Hardening of Specimens. 

In order to make a complete and satisfactory examination of dis- 
eased structures, it is in almost all cases necessary to submit them 
to a process of hardening. By this process they are so altered that 
fine sections of them can be made, and the sections are also rendered 
more fit for permanent preservation than are those obtained from 
tissues in their fresh state. Numerous substances have been em- 
ployed as hardening agents. Those, however, which are the most 
generally valuable are Muller^s fluid, chromic acidj bichromate of 
potash, and alcohol. 

Mailer's fluid. — Of all hardening agents this is much the most 
satisfactory and the one most generally applicable. It is prepared in 
the following way: — 

Take of — 

Potassium Bichromate 2 parts. 

Sodium Sulphate 1 part. 

Water 100 parts. 

Dissolve. 

The tissue should be kept in this solution for from one to two weeks, 
and then placed in common alcohol for two or three days, after which 
it is ready for making sections. 

The advantages of Muller's fluid are that it alters the micro- 
scopical characters of tissues less than other hardening agents, and 
its penetrating powers are so great that it is not necessary to cut 
the tissue up into small pieces, but the whole organ may be placed 
in it. The tissue may be kept in it longer without injury than in 
other aqueous solutions. 
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Miiller's fluid is also valuable for the maceration of tissues which 
are to be examined by teasing — as tumors, muscle, &c. Its action 
tends to facilitate the isolation of the elements. 

Chromic Add, — This is much less generally applicable than the 
preceding. It should he used in aqueous solution — strength one- 
sixth per cent. It is important to employ the solution in large quan- 
tities — from six to ten fluidounces for each specimen. The tissue 
must be cut into small pieces — not much larger than a hazel-nut — 
before it is placed in the solution. The hardening is usually com- 
pleted in from five to eight days. It is hastened by renewing the 
solution. If kept too long in the solution, the tissue becomes brittle. 
All tissues which have been hardened in chromic acid should be 
placed in common alcohol for about twenty-four hours before sec- 
tions are made. Chromic acid is preferable for hardening skin and 
mucous membranes. 

Bichromate of Potash, — This agent is more gradual in its action 
than chromic acid, and produces less shrinking of the tissue. It is 
especially valuable for the hardening of kidney, blood-vessels, nerve- 
tissue, ovary, and some other structures. It is often advisable to 
commence the hardening with bichromate of potash and then to 
complete it in chromic acid or common alcohol. The bichromate is 
also valuable for the maceration of tissues which are to be examined 
by teasing. The bichromate should be used in aqueous solution — 
strength one to two per cent. It penetrates more readily than the 
chromic acid, and consequently it is not necessary to use quite such 
small pieces of the tissue. The tissue must be kept in the solution 
from two to four weeks. 

Alcohol. — This is most valuable as an agent for the completion 
of the hardening of tissues which have been previously placed in 
Miiller^s fluid, chromic acid, or in bichromate of potash. The tissues 
should be kept in it one or two days. Some tissues, however, appear 
to harden better if they are at once placed in alcohol : amongst these 
are the lymphatic glands, spleen, and testis. Common (methylic) 
alcohol answers for all these purposes. Lastly, alcohol must be em- 
ployed for the hardening of all tissues which have been injected. 
Absolute alcohol is often necessary for the completion of hardening 
of many tissues. 

The Softening of Tissues. — Some tissues, as osseous structures, 
tumors which have become calcified, &c., require to be softened 
before sections can be made. This may be effected by placing them 
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in the one-sixth per cent, chromic acid solution, to each six ounces of 
which three or more drops of concentrated hydrochloric acid have 
been added. 

The Making of Sections. 

Although various instruments have been contrived for making 
sections, the one which answers best is a common razor, or a similar 
blade, firmly fixed in a wooden handle. The usefulness of this instru- 
ment is much increased if the lower surface of the blade be ground 
perfectly flat, whilst the upper is made slightly concave. 

Hardened tissues from which sections are to be made must always 
have first been placed in common alcohol, in the manner already 
described. In making the section the blade of the instrument must 
be kept well wetted with common alcohol, and the section when cut 
must be placed at once in the same liquid. 

Embedding, — Hardened tissues which are too small or too delicate 
to be held in the hand for the purpose of making sections must be 
embedded. The object of embedding is to fix the tissue in some 
substance which can not only be readily held, but which can also be 
easily cut with the section-knife. Various substances are used for 
this purpose. Of these the one which is most generally applicable 
is a mixture of wax and olive oil. Equal quantities of pure white 
wax and olive oil should be warmed together and well mixed, and 
the mass when cold may be kept to be used as required. When a 
specimen is to be embedded, a small case of paper should be made, 
somewhat larger than the specimen. The edges of the paper can be 
secured with a little mucilage or with a pin. The mixture of wax 
and oil is then melted and the paper case filled with it. The speci- 
men to be embedded — which must have been removed from common 
alcohol — is now to be slightly dried on blotting-paper and immersed 
in the melted compound. The process of immersion requires a little 
care. The specimen should be placed upon the point of a fine needle, 
and as soon as the wax commences to solidify at the sides of the case, 
it must be dipped beneath the melted liquid so as to be completely 
covered by it. The needle must then be removed by giving it a 
gentle twist so as not to disturb the specimen. When the wax is 
cool, the paper can be removed and the nlass placed in common 
alcohol. Sections can be made from it when convenient. 
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Staining. 

When the section has been made and placed in common alcohol, in 
the manner described, it is usually advisable to stain it. The object 
of staining is to impart to the different portions of the tissue differ- 
ent shades of color, so that its structure can be more readily recog- 
nized. The substances which are the most generally applicable for 
this purpose are logwood and carmine. Of these, logwood is the 
preferable, inasmuch as it not only differentiates most tissues more 
completely, but it is a much more agreeable color to work with. 

Staining with Logwood. — The following is the method for preparing 
the logwood solution recommended by Dr. Klein : — 

Take of— 

Extract. Hsematox 6 grammes. 

Alumen 18 grammes. 

Mix thoroughly in a mortar. 

Add gradually whilst stirring — 

Distilled Water 28 cub. cent. 

Filter. 

To theJUtrate add — 
Spirit. Rect 1 drachm. 

The solution must be kept in a stoppered bottle for a few days before 
being used. 

For staining, several (5 — 10) drops are to be added to half a watch- 
glass of distilled water. The thus diluted solution should be filtered 
before being used. Sections which have been removed from common 
alcohol are to be placed in the dilute solution for from ten to twenty 
minutes, and then to be washed in distilled water. 

Gradual Staining with Weak Carmine. — In staining with carmine, 
two methods may be employed : — ^the one consists in using a strong 
solution, so as to stain rapidly ; the other, in staining very gradu- 
ally with a much less concentrated liquid. Of these, the method 
of gradual staining with weak solutions yields the most satisfactory 
results, inasmuch as by this means the differentiation of the tissue is 
rendered more complete than when the coloration is rapidly induced. 
The process of rapid staining with strong carmine is, however, the 
most convenient, and it yields, in most cases, sufficiently satisfactory 

results. 

20 
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The following is the method for gradual staining recommended by 
Dr. Klein : — 

■ 

Take of— 

Powdered Carmine 2 grammes. 

Rub it up with a few drops of Distilled Water. 

Add— 

Liquor Ammonise fort 4 cub. cent. 

Distilled Water 48 cub. cent. 

Mix together with a glass rod, and filter. 
The solution to be kept in a stoppered bottle. 

For staining, take one drop of the above solution, and add to it 
from nine to twelve drops of distilled water. Sections, which have 
been removed from common alcohol, to be placed in this from sixteen 
to twenty-four hours. 

Rapid Staining with Strong Carmine. — To stain rapidly, the sections 
may be placed in the above strong solution of carmine without the 
addition of water. In this case the strong solution of carmine should 
have been kept exposed to the air for a sufficient length of time to 
allow the excess of ammonia to escape. It is consequently advisable 
to have two bottles of strong carmine solution — one for rapid and 
the other for gradual staining. 

The time required for rapid staining is from thirty seconds to five 
minutes. This, however, will vary very considerably according to 
the nature of the tissue to be stained. A knowledge of the amount 
of time which yields the best results will be readily learnt by a little 
practice. 

The sections when removed from the carmine staining solution 
must be washed for a few seconds in distilled water containing one- 
quarter per cent, of acetic acid. 

Preservation and Mounting. 

When the section has been stained, it is ready to be prepared for 
mounting permanently. The two substances in which tissues are 
most commonly mounted are glycerine and Dammar varnish. Of 
these, the latter should be employed in all cases in which the preser- 
vation of the section is intended to be permanent. Many tissues, 
however, yield more satisfactory results when examined in glycerine; 
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but they cannot be preserved in this liquid for any great length of 
time without undergoing some alteration. 

The methods of mounting in Dammar varnish and glycerine must 
be described separately. 

Mounting in Dammar Varnish. — When the section is to be mounted 
in Dammar — it having been already stained and washed — it must 
first be placed in absolute alcohol for about a quarter of an hour. 
From the alcohol it must be transferred to oil of cloves, the super- 
fluous alcohol having been first removed from the section by blotting- 
paper. In the oil of cloves it becomes, in a few seconds, quite trans- 
parent. The superfluous oil must be removed by blotting-paper, 
and the section is then ready for mounting in the Dammar varnish. 
If more convenient, it may be kept for one or two days in the oil of 
cloves before it is mounted in the Dammar. In order to make the 
specimen still more secure, a layer of the varnish may be placed 
round the edge of the covering glass a few days after the section 
has been mounted. 

The following is the method for preparing the Dammar varnish : — 

Take of— 
Gum Dammar in powder J oz., and dissolve it in Turpen- 
tine 1| oz. Filter. 
Gum Mastic J oz., and dissolve it in Chloroform 2 oz. 
Filter. 
Mix the two filtered solutions, and again filter. 

Mounting in Glyceinne. — When the section is to be mounted in 
glycerine, no further preparation is necessary. It is simply washed 
in distilled water and at once transferred to a drop of strong glycerine 
upon the slide. The edges of the covering glass must then be 
fastened down with some cementing liquid. The Dammar varnish 
answers exceedingly well for this purpose. 
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Abscess, 173. 

in connective tissue, 209. 
of bone, 212. 
of brain, 252. 
of kidneys, 241. 
of liver, 237. 
of lungs, 257. 
of lymphatic glands, 226. 
Acute miliary tuberculosis, 177. 
Adenomata, 139. 

of mammary gland, 140. 
of mucous membranes, 142. 
Adeno-myxoma, 140. 

sarcoma, 141. 
Adipose tissue, atrophy of, 83. 

growth of, 44. 
Alimentary canal, amyloid degenera- 
tion of, 77. 
Amyloid degeneration, 66. 

of alimentary canal, 77. 
of kidneys, 78. 
of liver, 71. 

of lymphatic glands, 77. 
of spleen, 75. 
substance, nature of, 67. 
reactions of, 67. 
source of, 70. 
Angiomata, 159. 
Arteries, atheroma of, 216. 
calcification of, 82. 
fatty degeneration of, 55. 
inflammation of, 216. 
in chronic Bright's disease, 249. 
Atheroma, 216. 
Atrophy, 33. 
causes of, 35. 
numerical, 34. 



Atrophy, physical characters of, 38. 
simple, 33. 
of adipose tissue, 88. 

Bacteria, 197. 

Blood, as cause of disease, 18. 

alteration of, in malignant growths, 
98. 

ante-mortem coagulation of — see 
"Thrombosis.'* 

post-mortem coagulation of, 284. 
Blood-corpuscles, as source of new for- 
mations, 101. 

as source of pus, 174. 

emigration of, in inflammation, 166. 

exudation of, in mechanical hyper- 
semia, 280. 
Blood-vessels, amyloid degeneration of, 
• 68, 78. 

calcification of, 82. 

fatty degeneration of, 55. 

inflammation of, 216. 
Bone, atrophy of, 39. 

caries of, 213. 

inflammation of, 211. 

necrosis of, 213. 

sclerosis of, 212. 
Brain, abscess of, 252. 

embolism in, 297. 

fatty degeneration of, 57. 

inflammation of, 250. 

inflammatory softening of, 252. 

red softening of, 59, 297. 

sclerosis of, 252. 

softening of, from embolism, 297. 

tubercle of, 187. 

white softening of, 58. 
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Brain, yellow softening of, 59. 
Brown atrophy of heart, 62. 
induration of lungs, 282. 

Cachexia, cancerous, 97. 
Calcareous degeneration, 79. 

of arteries, 82. 
Cancer, 143. 

blood-vessels of, 145. 

cells of, 143. 

clinical characters of, 155. 

colloid, 150. 

development of, 145. 

encephaloid, 149. 

epithelial, 152. 

lymphatics of, 145. 

melanotic, 147. 

osteoid, 147. 

scirrhous, 148. 

secondary changes in, 147. 

stroma of, 144. 

structure of, 143. 

varieties of, 147. 
Carcinomata, 143. 
Caries, 218. 

Carmine for staining, 305. 
Cartilage, erosion of, 205. 

inflammation of, 204. 
Caseation, 54. 

of tubercle, 185. 
Caseous masses, pathological signifi- 
cance of, 55. 
Catarrh, 229. 
Cell, as seat of nutrition, 20. 

definition of, 25. 

limiting membrane of, 23. 

nucleus of, 22, 23. 

protoplasm of, 21-23. 
Cells, constitution of, 20. 

genesis of, 23. 

" indifferent," 101. 

multiplication of, 24. 

physiology of, 22. 
Cell-wall, nature of, 23. 
Cerebral softenings, 57. 
Cicatricial tissue, 209. 
Clots, ante-mortem, 284. 

post-mortem, 284. 
Cloudy swelling, 169. 
Colloid cancer, 160. 



Colloid degeneration, 64. 
Condylomata, 138. 
Congestion — see " Hyperaemia." 
Connective tissue, fatty infiltration of, 
44. 
inflammation of, 207. 
suppuration of, 209. 
Cornea, inflammation of, 206. 
Corporea amylacea, 78. 
Corpuscles, exudation, 53. 
Croup, 232. 
Cystic-sarcoma, 142. 
Cysts, 160. 

classiflcation of, 162. 

modes of origin of, 160. 

secondary changes in, 161. 

structure of, 161. 

Dammab varnish for mounting, 307. 
Degeneration, 42. 

amyloid, 66. 

calcareous, 79. 

causes of, 42. 

colloid, 65. 

fatty, 48. 

mucoid, 64. 

pigmentary, 84. 
Diphtheria, 232. 
Disease, definition of, 17. 
Dysentery, 233. 

Embolism, 292. 

in brain, 297. 

results of, 294. 
Emigration of white blood-corpuscles 

in inflammation, 166. 
Emphysema, 40. 
Encephaloid cancer, 149. 
Enchondromata, 126. 
Endocarditis, 219. 

acute, 220. 

chronic, 221. 

ulcerative, 221. 
Epithelioma, 152. 
Exostoses, 130. 
Exudation-corpuscles, 53. 
Exudation in inflammation, cause of, 
172. 

in mechanical hyperaemia, 280. 

of liquor sanguinis in inflamma- 
tion, 167. 
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Fat, absorption of, 54. 

source of, in fatty degeneration, 62. 
source of, in infiltration, 44. 
Fatty degeneration, 43. 
causes of, 44. 
of arteries, 55. 
of brain, 57. 
of heart, 60. 
of kidneys, 68. 
of muscle, 59. 
infiltration, 47. 

of connective tissue, 44. 
of heart, 48. 
of liver, 49. 
of muscle, 47. 
Fibroid induration, as result of inflam- 
mation, 176. 
as result of mechanical hyper- 

semia, 279. 
of heart, 223. 
Fibromata, 120. 

Fibroplastic tumor — see ** Sarcomata, 
spindle-celled." 

Gangrene, 26. 

causes of, 80. 

dry, 27. 

evidences of, 26. 

moist, 27. 

senile, 82. 
Genesis of cells, 23. 
Giant cells, 182. 
Glioma, 116. 
Gluge, corpuscles of, 53. 
Gray degeneration, 252. 
Gummata, 201. 

H.a:MATOiDiN, 85. 

Heart, brown atrophy of, 62. 

changes in pyrexia, 92. 

fatty degeneration of, 60. 
infiltration of, 48. 

fibroid induration of, 228. 

inflammation of, 219. 
Hemorrhagic infarct, 295. 
Heterology, 108. 
Hodgkin's disease, 185. 
Homology, 103. 
Horns, 138. 
Hypersemia, 276. 

active, 276. 



Hypersemia, mechanical, 278. 

of liver, 280. 

of lungs, 281. 

post-mortem appearances of, 282. 
Hyperplasia, 94. 
Hypertrophy, 98. 

• 

Infarct, 295. 
Infiltration, fatty, 47. 
Infiltrations, 42. 
Inflammation, 163. 

acute, 175. 

alterations in nutrition in, 168. 

as cause of gangrene, 31. 

causes of blood-stasis in, 171. 

changes in the blood-vessels and 
circulation in, 164. 

chronic, 176. 

emigration of red blood-corpusoles 
in, 167. 

emigration of white blood-corpus- 
cles in, 166. 

exudation of liquor sanguinis in, 
167. 

formation of pus in, 173. 

idiopathic, 177. 

infective, 177. 

specific, 177. 

stasis in, 166. 

traumatic, 177. 

varieties of, 175. 

of blood-vessels, 216, 289. 

of bone, 211. 

of brain and spinal cord, 250. 

of cartilage, 204. 

of common connective tissue, 207. 

of cornea, 206. 

of heart, 219. 

of kidney, 241. 

of liver, 237. 

of lungs, 258. 

of lymphatic structures, 225. 

of mucous membranes, 229. 

of serous membranes, 284. 

of veins, 219. 
Infiammatory fever, 195. 

new formations, nature of, 95. 

stasis,' 165. 
Interstitial hepatitis, 287. 

nephritis, 246. 
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Interstitial pneumonia, 260. 
Intestine, tuberculosis of, 189. 

typhoid ulceration of, 227. 
Irritation, as cause of inflammation, 
164. 

as cause of new formations, 99. 

as cause of tuberculous lesions, 177. 

KiDNKY, abscess of, 241. 

amyloid degeneration of, 73. 
fatty degeneration of, 63. 
inflammation of, 241. 
interstitial nephritis, 246. 
leuksemic growth in, 300. 
suppurative nephritis, 241. 
surgical, 242. 
tubal nephritis, 243. 

Lardaceoits degeneration — see "Amy- 
loid Degeneration." 
Leukaemia, 298. 

Leuksemic growths in kidney, 300. 
in liver, 300. 
in lymphatic glands, 299. 
in spleen, 299. 
Lipomata, 125. 
Liver, abscess of, 237. 

. acute inflammation of, 237. 
acute yellow atrophy of, 240. 
amyloid degeneration of, 71. 
changes in pyrexia, 92. 
cirrhosis of, 238. 
fatty inflltration of, 49. 
leukaemic growth in, 300. 
nutmeg, 280. 

syphilitic growths in, 204. 
Logwood for staining, 306. 
Lungs, abscess of, 257. 

broncho-pneumonia, 258. 
brown induration of, 282. 
catarrhal pneumonia, 258. 
cirrhosis of — see ''Interstitial Pneu- 



monia. 
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croupous pneumonia, 263. 
emphysema of, 40. 
gangrene of, 257. 
inflammation of, 253. 
interstitial pneumonia, 260. 
phthisis, 265. 
pigmentation of, 88. 



Lungs, tuberculosis of, 190. 
Lymphadenoma — see "Hodgkin's dis- 
ease." 
Lymphatic glands, amyloid degenera- 
tion of, 77. 
inflammation of, acute, 225. 
inflammation of, chronic, 226. 
leuksBmic growths in, 299. 
non - inflammatory enlarge- 
ment of — see "Lymphoma." 
tuberculosis of, 188. 
structures, inflammation of, in 
typhoid fever, 227. 
Lymphomata, 132. 
Lympho-sarcoma, 134. 

Malignancy, 105. 

cachexia as evidence of, 97. 
different degrees of, 105. 
multiplicity as evidence of, 97. 
recurrence after removal as evi- 
dence of, 97. 
secondary growths as evidence of, 
98. 
Mammary gland, adenoma of, 140. 
adeno-flbroma of, 141. 
adeno-sarcoma of, 141. 
cystic-sarcoma of, 142. 
scirrhus of, 148. 
Melansemia, 87. 
Melanin, 86. 

Melanosis — see "Melanotic Sarcoma." 
Melanotic cancer, 147. 

sarcoma, 113. 
Meningitis, tubercular, 186. 
Metamorphoses, 42. 
Mollities ossium, 214. 
Mortification, 26. 
Mounting of specimens, 301. 
Mucoid degeneration, 64. 
Mucous membranes, adenoma of, 142. 
catarrhal inflammation of, 229. 
croupous inflammation of, 231. 
tuberculosis of, 188. 
Miiller's fluid, 302. 
Mummiflcation, 27. 
Muscle, fatty degeneration of, 59. 

fatty infiltration of, 47. 
Myelitis, 252. 
Myeloid tumor, 117. 
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Myocarditis, 222. 
Myoma of uterus, l.>8. 
Myomata, 157. 
Myxomata, 123. 

Necrobiosis, 184. 

Necrosis, 26, 213. 

Nervous system, as cause of atrophy, 38. 

as cause of disease, 19. 
Neuromata, 158. 
New formations, 95. 

classification of, 108. 
constitutional predisposing 

causes of, 96. 
development of, 100. 
direct exciting causes of, 99. 
etiology of, 96. 
origin of, from emigrant cells, 

101. 
relation of, to the surrounding 

tissues, 104. 
retrogressive changes in, 105. 
Nucleoli, 22. 
Nucleus, 22. 

function of, 23. 
Nutrition arrested, 25 
definition of, 18. 
impaired, 33. 
increased, 93. 

Osteomalacia, 214. 
Osteomata, 130. 
Osteo-chondroma, 128. 
Osteoid sarcoma, 114. 
Osteophytes, 131. 

Papillomata, 137. 
Periostitis, 212. 
Phlegmasia dolens, 291. 
Phthisis, pulmonary, 265. 

anatomical changes in lungs 
in, 266. 

"colliers'," 90. 

etiology of, 273. 

fibroid, 270. 

older doctrines respecting, 265. 

pathology of, 270. 

tubercle in, 266. 
Pia mater, tuberculosis of, 186. 
Pigment, source of, 84. 



Pigmentary degeneration, 84. 
Pigmentation, false, 87. 

of lungs, 88. 

of sputum, 90. 
Pneumonia, catarrhal, 258. 

croupous, 253. 

interstitial, 260. 
Post-mortem staining, 27. 
Protoplasm, 21, 28. 

coagulation of, after death, 29. 
Psammoma, 118. 
Pulmbnary phthisis, 266. 
Pus, characters of, 178. 

origin of, 174. 
Pvsemia, 194. 

bacteria in inflammatory products 
of, 197. 

nature of infective substances in, 
197. 

nature of lesions in, 196. 

pathology of metastatic abscesses 
in, 199. 

relation of, to septiesemia, 196. 
Pyrexia, tissue changes in, 91. 

Rickets, 215. 
Kigor mortis, 27. 

nature of change in muscle 
in, 28. 

**Saoo spleen," 75. 
Sarcomata, 109. 

cystic, 142. 

melanotic, 113. 

myeloid, 117. 

osteoid, 114. 

round-celled, 115. 

spindle-celled, 112. 
Scirrhous cancer, 148. 
Sclerosis of bone, 212. 

of nerve, 252. 
Senile gangrene, 32. 
Septicffimiu, 195. 

relation to pyaemia, 196. 
Serous efiusion, as result of inflamma- 
tion, 167, 235. 
as result of mechanical hyper- 
semi a, 280. 

membranes, inflammation of, 284. 
Slough, separation of, 29. 
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Specimens, examination of, whilst fresh, 
301. 

embedding of, 804. 

hardening of, 302. 

making sections of, 804. 

mounting of, 306. 

preparation and mounting of, 801. 

softening of, 303. 

staining of, 805. 
Spinal cord, inflammation of, 250. 

sclerosis of, 252. 
Spleen, amyloid degeneration off 75. 

in typhoid fever, 227. 

leuksemic growths in, 299. 
Staining of sections, 805. 
Suppuration, 178. 
Syphilis, 200. 

fibroid changes in, 200. 

gummata in, 201. . 

nature of lesions in, 200. 

Thrombosis, 288. 

causes of, 287. 

results of, 289. 
Thrombus, 284. 

organization of, 285. 

softening of, 287. 
Traumatic fever, 195. 



Tubercle, 178. 

in pulmonary phthisis, 266. 

older doctrines respecting, 178, 266. 
Tubercular meningitis, 186. 
Tuberculosis, acute, 177. 

artificial production of, 179. 

giant cells in, 182. 

infective nature of, 178. 

limited to single organs, 185. 

nature of lesions in, 181. 

of lungs, 190. 

of lymphatic glands,'' 188. 

of mucous membranes, 188. 

of pia mater, 186. 

source of infection in, 180. 
Tumors — see " New Formations." 
Tumors, definition of, 96. 
Typhoid fever, 227. 

Ulceration, tubercular, of intestine, 
189. 
typhoid, of intestine, 227. 
Uterus, myoma of, 158. 

Vacuolation, 24. 

Veins, infl/MUDation of, 219. 

Warts, 188. 
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Fracture of the Humerus at its Anatomical and 
Surgical Neck. By Mr. Gnstavus Foote 

New Operation for Ununited Fractures. By Mr. 
Matthew Hill 

On the Analogies of Dislocation of the Shoulder 
and Hip-joints, and the Methods of Reducing 
them. By Dr Kocher 

Ligature of the Common Femoral Artery ; and 
especially on Ligature by an Antiseptic Ma- 
terial. By Mr. Oliver Pemberton . 

Angioma and its Galvano Caustic Treatment. 
By Alfred Battig 

Esmarch's Bloodless Method. By Mr. JamM 
Spence 

Pathology of Carcinoma. By Prof. Beneke 

Nitrite of Amyl in Acute Tetanus. By Mr. Wag- 
staffe 650 

Disinfecting Treatment of Corneal Ulcers. By 
Dr. Horner 

A Method of performing Iridectomy for the Im- 
provement of Sight. By Mr. Brudenell Carter 

Subcutaneous Injection of Nitrate of Strychnia 
in Nervous Deafness and in Disturbance of 
Innervation of the Intrinsic Muscles of the 
Ear. By Dr. R. Hagen 

A New Mode of treating certain Tumours of 
the Lymphatic Glands. By Mr. S. Messenger 
Bradley 658 

The Treatment of Patent Urachus. By Dr. J. 
J. Charles 659 

Treatment of the Complications of Gonorrhoea. 
By M. Ricord 660 

The Wire Compress as a Substitute for the Lig- 
ature. By Mr. John Dix .... 

On Ligature of the Common Femoral Artery, 
and especially on Ligature by an Antiseptic 
Material. By Mr. Oliver Pemberton 

Spina Bifida treated by Excision. By Dr. Mat- 
thews Duncan 

Section of Nerves in Neuralgia. By MM. Ar- 
loing and Tripier 

On the Reparation of Fractures. By Dr H. Le- 
boucq 

On a Case of Avulsion of the Forearm, attended 
with Severe Hemorrhage. By Dr. Parona . 

Pathogeny of Knock knee. By M. L6on Tripier 

Midwifery and Qynsscology. 

Use of the Hand to correct Unfavourable Pre- 
sentations and Positions of the Head during 
Labour. By Dr. John S. Parry 

Extra-Uterine Pregnancy. By Dr. Conrad 

Indian Hemp in the Post-Partum Hemorrhage. 
By Mr. William Donovan . . . . 

Ergot as an Antidote for an Excessive Secretion 
of Milk and Inflammation of the Breast. By 
Dr Schtscherbinenkoff 

The Non-existence of Puerperal Fever. By Dr. 
8lr6dey ... .... 

Erysipelas and Puerperal Fever. By Mr. Spen- 
cer Wells and S. N. Squire .... 

On a Case of Complete Congenital Closu re of the 
Vagina and of the External Os Uteri, with con- 
sequent Haematometra and Acute Peritonitis. 
By Herr Krumptmane 

On the Evacuation of Hseraatometra through 
the Bladder after Dilatation of the Urethra. 
By Prof. Simon 

Electricity in Cases of Anteflexion and Retro- 
flexion. By M. Tripier 

Casp of Complete Inversion of the Uterus. By 
Dr. A. Voelkel 

The Internal and External Application of Chlo- 
ral Hydrate in Carcinoma Uteri. By Herr 
Fleischer . 38:j 
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HENRY C. LEA'S PUBLICATIONS— (.Von^A/y Abstract of Med. Science.) 



Oontents of Monthly Abstract of Med. Science. Jnly— Deo. 1875— (Gontinaed.) 



On Adhesion of the Placenta. By Dr. J. 6. 
Swayne 373 

DiminatloQ of the Uteras after Delivery. By 
Dr. Ar. Serdukoflf 374 

On the Gaa«atlon of Paerperal Fever. By Dr. 
A. L. Oalabin S7A 

Some Practical Hints coDcerniDg the Core of 
New born Children. By Dr. Charles E. Baok- 
ingham 376 

Case of Sterility from Anteflexion of the Uterus, 
and Constriction of the interoal Os Uteri, 
cured. By Dr. Heywood Smith . 377 

Stoltz's Operation for Cystocele. By Dr. Hey- 
wood Smith 378 

Emphysematous Cysts of the Yaginal Mucous 
Membrane 378 

The Diagnosis of Ovarian Cysts and the Indica- 
tions for their Treatment. By Dr. Khein- 
Btaedter 378 

Dermoid Cyst of the Ovary. By M. Terrier . 379 

On Serous Ovarian Cysts. By Dr. Panas . . 3S0 

Treatment of Fibrous Tumours of the Uterus 
by Ergot. By Dr. W. H. By ford ... 380 

On the Use of Salicylic Acid in Obmetric and 
Gynecological Practice. By Professor Crede 381 

Gastro-Elytrotomy. By Dr. T. Gaillard Thomas 421 

A Case oC Extra-Uterine Pregnancy ; successful 
Operation. By Dr. G. Dresselhuys . 421 

Galaotorrhoea. By Dr. A. Puech . 423 

Case of Uirsuties Gestationis. By Dr. Chas. E. 
Slocum 424 

Ovariotomy complicated with Pregnancy ; Ce- 
sarean Operation ; Cure. By Mr. Thos. Hillas 424 

A Fibroma Molluscum Cysticum Abdomiuale. 
By Prof. Virchow 423 

Follicular Dropsy of the Ovary. By Dr. J. Mat- 
thews Duncan 427 

Parovarian Cysts. By Dr. J. Matthews Duncan 427 

On the Management of the Lyin;-in Woman. 
By Mr. Thomas Whiteside Hime . . .468 

Notes on a Case of Triplets, complioilted by 
Double Uterus. By Dr. A. G. Duncan . . 469 

ExtrarUterine Peritoneal Pregnancy. By Prof. 
Depaul 469 

Extra- Uterine Gestation terminating by the 
Ovum becoming Encysted. By M Pulaillon 469 

On Laceration of the Navel-String. By Dr. Wil- . 

liam Pfanukuch 470 

Rupture of the Symphysis Pubis during Partu- 
rition. By Dr. Eldam 471 

Syphilitic Placenta. By Dr. Angus MacDonald 471 

The Cepbalotribe : its Inconveniences and its 

Dangers. By Dr. rioissarie .... 472 
Discussion on Puerperal Fever before the Ob- 
stetrical Society of London .... 472 
On the Employment of Chloral in Pnerperal 
Convnlbions. By Dr. Portal .... 473 

Complete Atresia of the Female Genital Organs, 
or Unilateral Hiematomeira. By D.r. Albert 

Puech ' . .473 

Tetanus following Menorrhagia, with Purpura 
Hemorrhagica and Vaginal Diphtheria; Hy- 
podermic Injection of Chloral: Cure. B\ Dr. 
Ribell . 



On Metrorrhagia arretted by the Application of 
Heat to the Lumbar Region. By Dr. Noel One- 
nean de Mnssy 475 

Performance of Ovariotomy twice in the same 
Patient. By Mr. Spencer Wells 

On Drainage of Douglas's Cnl-de-sae in Ovari- 
otomy. By Prof Schroeder .... 

Crayons of Iodoform By Dr. Leblond 

influence of Chloroform upon the Foetus in Ute- 
ro. By Dr. Zweifel 

On the Absorption of Medicaments by Infants 
from the Mother's Milk. By Dr Lewald 

Treatment of casen of Labor with Contracted 
Pelvis. By Prof. Taylor .... 

On Temperature in Puerperal Eclampsia and 
the Clinical Indicatioub It furnishes. By Dr. 
Bourneville 

Case of Double Vagina and Uterus, with Preg- 
nancy of the Right Uterus and Delivery 
through the Left Vagina. By Dr A E Huad- 

On a Modiflcation of the Ordinary Forceps to 
enable Traction to be applied to the Centre of 
the Blades. By M. Laroyenne 

On Uterine Hemorrhages consecutive to Partu- 
rition. By M. Bouchacourt . . . 

On the Genei^isof an Epidemic of Puerperal Fe- 
ver. By Prof W. T. Lusk 

Epidemic Puerperal Fever. By Dr. Fordyce 
Barker 

Disieubion of the Urinary Bladder mistaken for 
an Ovarian Cyst. By M. Jaccoud . .571 
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Medical Jnrisprndence and Toxicology. 

What constitutes a Live Birth? By Dr. John J. 
Reese . ' 333 

On Microscopic Examination of Blue Lines on 
the Gums supposed to be due to Lead Poison- 
ing. By Or. Gras 

A Case of Poisoning by Oil of Wintergreen. By 
Dr. Allan McLane Hamilton .... 

On the Antagonism between Strychnia and Mo- 
nobromide of Camphor. By Dr. Valenti y 
Vivo 

Responsibility in Menta' Disease 

Case of Chronic Lead Poisoning, the result of 
using Flake-white as a cosmetic. By Dr. Qto. 
Johu4on 479 

On Poisoning by Santonin, and its Treatment. 
By Becker 672 

Hygiene. 
Enteric Fever and Milk Supply. By Dr. E. Dun- 



335 

3S1 



388 

■128 



can 



Epidemic of Typhoid Fever propagated through 
the Milk-supply. By Mr. John Spear . 

Defective House Sewerage and Disease produced 
by it. By Dr. James D. Trask 

Means of rendering healthy. Workshops where 
Phosphor as is manipulated .... 

Maternities 67<> 
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Publishing in the " Medical News and Library'' for 1875-1876, 



gtokes (WiUiam), M.D., D.C.L., F.E.S., 

Regius Professor of PhyHc in the Univ. of Dublin, etc. 

LECTURES ON FEVER, delivered in the Theatre of the Meath Hos- 
pital and County of Dublin Infirmary. Edited by John William Moobe, M. D., Assistant 
Physician to the Cork St. Fever Hospital. To form one neat octavo volume. 

The publication of this work was commenced in the <' Medical Nbws and Library" for Jan. 
1875. It can thus be obtained from the commencement by subscribers to the Am. Journ. Med. 
Sciences. (See p. 3.) 



The great value of Dr. Stokes's lectures lies in the 
fact that they embody the views which have been 
formed by a physician acute in observation, and uu 
surpassed in reflective power — ^after looking on dur- 
ing half a century at the various visitations of 
epidemic disease which have passed over this coun- 
try. — Dublin Journ. of Med. Seieneey June, 1874. 

The lectures on treatment ought to be studied by 
every practitioner of medicine. They teem with prac- 
tical instructions, which could only emanate from an 



acute and observant physician, who has had a life- 
long experience of fever on the largest seale. We 
would particularly direct attention to the rules 
which Dr. Stokes lays down for the feeding of fever 
patients, and the Indications for the use of stimulants 
derived from those morbid phenomena of the heart 
and arteries in fever, to which he was the first to 
call attention. Altogether, the volume is one which 
will further enhance the great reputation of its au- 
thor, as well as that of the Dublin^ School of He^- 
<Au%.-'Briiish Med. Journ., Aug. 29, 1674. 
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HENRY C. LEA'S MEDICAL AND SURGICAL PUBLICATIONS. 



Jhe Obstetrical Journal. {Free of postage for 1876.) 

THE OBSTETRIGAL JOURNAL of Great Britain and Ireland ; In- 

eluding Midwifery, and the Diseases of Women and Infants. With an American 
Supplement, edited by J. V. Ingham, M.D. A monthly of ninety-six octavo pages, very 
handsomely printed. Subscription, Five Dollars per annum. Single numbers, 50 cents 
each. 

Commencing with April, 1873, the ''Obstetrical Journal" consists of Original Papers and 
Lectures by British and Foreign Contributors; Transactions of the Obstetrical Societies in 
Great Britain and abroad; Reports of Hospital Practice; Reviews and Bibliographical Notices; 
Selections from Journals ; Correspondence ; Editorial Articles and Notes, Historical, Forensic, 
and Miscellaneous. The leading representatives of British Obstetrics and GynsBcology have 
pledged to it their support, and it numbers among its contributors such men as Lombe Att- 
HiLL, J. H. Aveling, Robert Barnes, J. Henrt Bennbt, Thomas Chambers, Fleetwood 
Churchill, Charles Clat, John Clat, J. Matthews Duncan, Arthur Farre, Robert 
Greenhalgh, W. M. Grailt Hewitt, J. Braxton Hicks, William Lbishman, Alfred 
Meadows, Alex. Simpson, J. G. Swayne, Lawson Tait, Edward J. Tilt, T. Spencer 
Wells, and many other distinguished practitioners. Under such auspices it has amply fulfilled 
its object of presenting to the physician all that is new and interesting in the rapid development 
of obstetrical and gynaecological science. 

In order to render the ''Obstetrical Journal" fully adequate to the wants of the profession 
in this country, each number contains an "American Supplement." This portion is under 
the charge of Dr. J V. Ingham, to whom all communications. Exchanges, Books for Review, Ac., 
may be addressed, to the care of the undersigned. Articles have appeared in it from Professors 
R. A. F. Penrose, D. Warren Brickbll, William Goodell, Albert H. Smith, William 
F. Jenks, and other distinguished American obstetricians, and others of equal eminence have 
promised it their support in the future. 

The "Obstetrical Journal," with the "Supplement," during the past year has contained 
over One Thousaiid Pages, very handsomely printed, with numerous wood-cuts and plates, 
plain, and colored. Its contents have consisted of — 



Original Communications . 
Reports of Hospital Practice . 
General CoRRRSPONDENCB 
Leadino Articles . . . . 
Reviews of Books . . . . 
In Proceedings of Societies . 
In Monthly Summary, Obstetric 

♦♦ •♦ Oynecic . 

" '* Pediatric 
Notices 



Articles. 
34 
14 
11 
10 
9 
10.5 
20 
36 
12 
17 



In American Supplement. 

Original Communications 

Monthly Summary, Midwifery' 

" " Diseases of Women 

" •• " Children 

Bibliographical Notices . . . ^ 

, In all . • . • 



Artiolet. 

8 
26 
30 
16 

a 

352 



Thus presenting an amount and variety of valuable practical information which it would be 
difficult to find elsewhere in so convenient and accessible a form. 
Subscriptions can commence with January, 1876, but sets for 1875 can no longer be supplied. 



We cannot withhold the expression of the admi- 
ration this elegant journal excites. — Western Lanctt^ 
March, 1876. 

This is certainly a very excellent journal. It 



gives us the best obstetrical literature from across 
the water, while the Supplement supplies the latest 
of interest in this coantrj. — Indiana Joum. of Med.^ 
Nov. 1874. 



^shhurst (John, Jr.), M.D., 

Surgeon to the. Episcopal Hospital^ Philadelphia. 

THE PRINCIPLES AND PRACTICE OF SURGERY. In one very 

large and handsome octavo volume of about 1000 pages, with nearly 550 illustrations, cloth, 
$6 50 ; leather, raised bands, $7 50. {Lately Published.) 

The object of the author has been to present, within as condensed a compass as possible, a 
complete treatise on Surgery in all its branches, suitable both as a text-book for the student and 
a work of reference for the practitioner. So much has of late years been done for the advance* 
ment of Surgical Art and Science, that there seemed to be a nrant of a work which should present 
the latest aspects of every subject, and which,. by its American eh>'«racter, should render accessi- 
ble to the profession at large the experience of the practitioners of both hemispheres. This has 
been .the aim of the author, and it is hoped that the volume '^ill be found to fulfil its purpose 
satisfactorily. 



Its author has evidently tested the writings and 
experiences of the past and present in the crucible of 
a careful, analytic, and honorable mind, and faith- 
fully endeavored to bring his work up to the level of 
the highest standard of practical surgery. He is frank 
and definite, and gives us opinions, and generally 
sound ones, instead of a mere r^sumiot the opinions 
of others. He is conservative, but not hide- bound by 
authority. His style is clear, elegant, and scholarly. 
The work is an admirable text-book, and a useful 
book of reference. It is a credit to American profes- 
sioo&l literature, and oae of the first ripe fruits of the 

sail fertilixed by the blood of our late unhappy war. 

"jr. r. Msd. He^rd, Feb. I 1872. 



Indeed, che work as a whole must be regarded as 
an excellent and concise exponent of modern snr- 
gery, r^nd as such it will be found a valuable text- 
book for the student, and a useful book of reference 
for the general practitioner— ilT. T. Med. Journal^ 
Feb. 1872. 

It gives us great pleasure to ealllhe attention of the 
profession to this excellent work. Our knowledge of 
its talented and accomplished author led us to expect 
from him a very valuable treatise upon subjects to 
which he has repeatedly given evidence of having 
profitably devoted much time and labor, and we are 
\ii lioway disappointed.— PAikidelpMa Mtd. TImim. 
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^ttfleld (John), Ph.D., 

Professor of Practical Chemistry to the Pharmaceutical Society of Oreat Britain^ Ac. • 

CHEMISTRY, GENERAL, MEDICAL, AND PHARMACEUTICAL; 

including the Chemistry of the U. S. Pharmacopoeia. A Manual of the General Principles 
of the Science, and their application to Medicine and Pharmacy Fifth Edition, revised 
by the author. In one handsome royal 12mo. volume; cloth, $2 75; leather, $3 25; 
{Lately Issued.) 

chemistry of every substance recognized officially or 
in general, as a remedial agent. It will be foand a 
most valuable book for pupils, assistants, and others 
engaged in medicine and pharmacy, and we heartily 
commend it to our readers. — Canada Lancet^ Oct. 
1871. 



No other American publication with which we are 
acquainted covers the same ground, or does it so 
well. In addition to an admirable expos^ of the facta 
and principles of general elementary chemistry, the 
author has presented us with a condensed mass of 
practical matter, justsuchas the medical student and 
practitioner needs. — Cincinnati Lancet^ Mar 1874. 

This work is characterized as much by its rich con- 
Cents and its great originality, as by its f^imple in- 
Celligibleness and the skilful manner in which the- 
ory and practice are combined. — Neues Reperto- 
rium^ filr Pharmacie. 

We commend the work heartily as one of the best 
text-books extant for the medical student. — Detroit 
Rev. of Med. and Pharm., Feb. 1872. 

The best work of the kind in the English language. 
— iY. Y. Psychological Journal^ Jan. 1872. 

The work ia constructed with direct reference to 
the wants of medical i^nd pharmaceutical students; 
and, although an English work, the points of differ- 
ence between the British and United States Pharma- 
eopoeias are Indicated, makingit as useful here as in 
England. Altogether, the book is one we can heart- 
ily recommend to practitioners as well as stndents. 
—N. T. Med. Journal, Dec, 1871. 

It differs from other text books In the following 
particulars : first, in the exclusion of matter relating 
to componods which, at prei^ent. are only of i^iprest 
to the scientific chemist; secondly, io containing the 



When the original English edition of this work was 
published, we had occasion to express our high ap- 
preciation of its worth, and also to review, in con- 
siderable detail, the main features of the book. As 
the arraDgemeot of subjects, and the main part of 
the text of the present edition are similar to.the for- 
mer publication. It will be needless for us to'go over 
the ground a second time; we may, however, call 
attention to a marked advantage possessed by the 
American work — we allude to the Introduction of 
the chemistry of the preparations of the United 
States Pharmacopoeia, as well as that relating to the 
British authority. — Canadian Pharm. Journ., Nov. 
1871. 

Chemistry hasborne the name of being a hard sub- 
ject to master by the student of medicine, and chief- 
ly because so much of It consists of compounds only 
of Interest to the scientific chemist ; in this work such 
portions are modified or altogether left out, and la 
the arrangement of the subject matter of the work, 
practical utility is sought after, and we think fully 
attained. We commend It for Its clearness and order 
to both teacher and pupil. — Oregon Med. and Surg. 
Reporter, Oct. 1871. 



/j^nderson (McCall), M.D., 

Physician to the Dispensary fdr Skin Diseases, Glasgow, &c. 

ON THE TREATMENT OF DISEASES OF THE SKIN. With an An^ 

alysis of Eleven Thousand Consecutive Gases. In one vol. 8vo. $1. {Lately Published.) 

JJ^shton (T. J.). 

ON THE DISEASES, INJURIES, AND MALFORMATIONS OP 

THE RECTUM AND ANUS ; with remarks on Habitual Constipation. Second American, 
from the fourth and enlarged London edition. With handsome illustrations. In one very 
beautifully printed octavo volume of about 300 pages, cloth, $3 25. 

ANATOaMICAL ATLAS— SMITH AND HORNER. (See p. 2t.) 



ASHWELL'S PRACTICAL TREATISE OK THE DIS- 
EASES PECULIAR TO WOMEN. Third American, 
from the Third and revised London edition. 1 vol. 
Svo., pp. 528, cloth, $3 50. 



BARLOW'S MANUAL OF THE PRACTICE OP 
MEDICINE. With Additions by D. F. Cokdib, 
M.D. 1 vol. 8vo., pp. 600, cloth, $2 50. 



Bellamy (E.), F.E.C.S. 

THE STUDENT'S GUIDE TO SURGICAL ANATOMY ; a Text-Book 

for Students preparing for their Pass Examination. With Engravings op wood. In one 
handsome royal 12mo. volume. Cloth, $2 25. {Just Issued.) 



We welcome Mr. Bellamy's work, as a contrlbntlon 
to the study of regional anatomy, of equal value to 
the student and the sargeon. It is written In a clear 
and concise style, and its practical snggefltlons add 
largely to the interest attaching to Its lechnlcal Ae- 
t&\lB.— Chicago Med. Examiner, March 1, 1{74. 

We cordially congratulate Mr. Bellamy npon hav- 
ing produced It. — Med. Times and Qaz. 



We cannot too highly recommend.lt. — Students 
Journal. 

Mr. Bellamy has spared no pains to produce a real- 
ly reliable student's guide to surgical anatomy— -one 
which all candidates for surgical degrees may con- 
sult with advantage, and wtilch possesses much ori- 
ginal matter. — Med. Press and Circular. 



^landford (G. Fielding), M.D., F.B.G.F., 

Lecturer on Psychological Medicine at the School of St. George* s Hospital^ etc. 

INSANITY AND IT>S TREATMENT; Lectures on the Treatment, Med- 

ical and Legal, of Insane Patients. With a Summary of the Laws in force in the United 
• States on the Confinement of the Insane. By Isaac Rat, M.D. In one very handsome 
octavo volume of 471 pages : cloth, $3 25. 
This volume is presented to meet the want, so ft-equently expressed, of a comprehensive trea- 
tise, in moderate compass, on the pathology, diagnosis, and treatment of insanity. To render it of 
more value to the practitioner in this country. Dr. Ray has added an appendix which affords ItL- 
formation, not elsewhere to be found in so aoceBB\\)\e «. toTm ^ Vc^ ^V3««k\KB%V«i^\si^ ^J^*'*^:^ ^o^.^- 
ment be oBlled upon to take action in relation to paVt\«ii\A. 
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Sames (Robert), M.D., F.B.G.F., 

• Obstetric PhyHeian to 8t. Thomas'8 Hospital^ Ac. 

A CLINICAL EXPOSITION OP THE MEDICAL AND SURGICAL 

DISEASES OF WOMEN. In one handsome octavo volume of about 800 pages, with 169 
illustrations. Cloth, $5 00 ; leather, $6 00. {Just Issued.) 



00 

EtnbodyiDg the long experience and personal ob- 
servation or one of the greatest of living teachers in 
diseases of women, it seems pervaded by the pre- 
sence of the author, who speaks directly to tbe 
reader, and speaks, too, as one having authority. 
And yet, notwithstanding this diKtinct personality, 
there is nothing narrow as to time, place, or indi* 
viduals, in the viewt* presented, and in the instruc- 
tions given ; Dr. Barnes has been an attentive stu- 
den^ not only of European, but also of American 
literature, pertaining to diseaRes of females, and 
enriched his own experience by treasures thence 
gathered ; he seems as familiar, for example, with 
the writings of Sims, Emmet, Thomas, and Peaslee, 
as if thece eminent men were his countrymen and 
colleagues, and gives them a credit which muht be 
gratifying to every American physician. — Am. 
Journ. Med. 8ei., April, 1874. 

Thronghoutthe whole book itisimpossibJe not to 
feel that the author has spontaneously, conficien- 
tiously, and fearlessly performed hit task. He goes 
direct to the point, and does not loiter on the way 
to gossip or quarrel with other anthers. Dr. Barnes's 
book will be eagerly read all over the world, and 
will everywhere be admired for its comprehensive- 
ness, honesty of purpose, and ability. — Thf Ohstet 
Journ. of Oreat Britain and Ireland, March, 1874. 

Dr. Barnes is not only a practitioner of excep- 
tionally large opportunities, which he bss used 
well, but he has kept himself informed of what has 
been said and done by others; and he has in the 
present volume judiciously used this knowledge. 
We can strongly recommend Dr. Barnes's work to 
the gynecological student and practitioner. — N. 
T. Med Record, June 16, 1874. 

There has seldom appeared in the English language 
a more complete, thorough, and exhaustive treatise 



on any medical subject than the one now under no- 
tice. Dr. Barnes had already established for himself, 
by his writings and his practice, a position second 
to none as an obstetric authority. He has had pro- 
bably the largest operative midwifery experience 
of any living practitioner, and his name is associated 
with some of the most important improvements in 
midwifery practice. The work which has just issued 
from his pen will go far to establish him as an equal 
authority in the special department of practice of 
which he treats We ran on ly repeat that, ae a tbor- 
onghly sound, practical, clinical treatise, we know 
of no English work which can compare to this of Dr. 
Barnes. To the so-called specialist, as well as to the 
general practitioner, it will prove a most useful 
guide. — London Lancet, Jan. 10, 1874. 

In conclusion, we must express ou> conviction 
that, in view of the wide range of subjects com- 
pressed into a single volume, this book is admirable 
for the conciseness and clearness with which prac- 
tical points are treated, and evidently from a large 
experience. For students, and, indeed, for a good 
many of those who for want of time cannot, or for 
want of inclination will not, be students, it is a safe 
and satisfactory guide, and no one who attempts to 
treat the diseases pecnliar to women can afford to 
be without it. The volume is profusely illustrated \ 
many of the cuts are new to gyn»cologieal literature, 
and most of them are essential adjuncts to the text. 
— Boston Med. and Surg. Journ., April 17, 1874. 

Dr. Barnes's present work. is a magnificent con- 
tribution to the literature of that branch of the pro- 
fession with which his name has so long been 
l^onorably connected. To attempt, however, an 
exhaustive analysis of so voluminous a treati^ie 
would carry us far beyond all reasonable bounds. — 
Glasgow Med. Journ. ^ July, 1874. 



Bryant (Thomas), F.R.C.S., 

Surgeon to Quy^s Hospital. 

THE PRACTICE OF SURGERY. With over Five.Hnndred Engraving 

on Wood. In one large and very handsome octavo volume of nearly 1000 pages, doth, 
$6 25; leather, raised bands, $7 25. (Lately Published.) 

Again, the author gives us his own practice, his 
own beliefs, and illustrates by his own case*^, or 
those treated in Guy's Hospital. This feature adds 
joint emphasis, and a solidity to his statements that 
inspire confidence. One feels himself almost by the 
side of the surgeon, seeing his work and hearing his 
living words. Tbe views, etc , of other sargeouH are 
considered calmly and fairly, but Mr. Bryant's are 
adopted. Thus the work is not a compilation of 
other writings ; it is not an encyclopedia, but the 
plain statements, ou practical points, of a man who 
has lived and breathed and had his being in the 
richest surgical experience. The whole profession 
owe a debt of gratitude to Mr. Bryant, for his work 
in their behalf. We are confident that the American 
profession will give substantial testimonial of their 
feelings towards both author and publisher, by 
speedily exhausting this edition. We cordially and 
heartily commend it to our friends, and think that 
no live surgeon can afford to be without it. — Detroit 
Review of Med. and Pharmacy, August, 1873. 



As a manual of the practice of surgery for the use 
of the student, we do not hesitate to pronounce Mr. 
Bryant's book a first-rate work. Mr. Bryant has a 
good deal of the dogmatic energy which goes with 



the clear, pronounced opinions of a man whose re- 
flections and experience have moulded a character 
not wanting in firmness and decision. At the same 
time he teaches with tbe enthusiasm of one who has 
faith in his teaching; he speaks as one having au- 
thority, and herein lies the charm and excellence of 
hi.s work. He states the opinions of others freely 
and fairly, yet it is no mere compilation . The book 
combines much of the merit of the raannal with the 
merit of the monograph. One may reeogniie in 
almost every chapter of the ninety-four of which the 
work is made up theacnteness of a surgeon who has 
seen much, and obi>erved closely, and who gives forth 
the results of actual experience. Tn conclusion we 
repeat what we stated at first, that Mr. Bryant's booK 
is one which we can conscientiously recommend both 
to practitioners and students as an admirable work. 
— Ihiblin Journ. of M^ Science, August, 1873. 

This is, as the preface states, an entirely new 
book, and contains in a moderately condensed form 
all the surgical Information necessary to a general 
practitioner. It is written in a spirit consistent 
with the present improved standard of medical and 
surgical science. "ilinerfcan Journal of OM^riet, 
August, 1873. 



^igelow (Henry J.), M.D., 

Professor of Surgery in the Massachusetts Med. College. 

ON THE MECHANISM OF DISLOCATION AND FRACTURE OP 

THE HIP. With Uve Reduotion of tbe Dislocation by the Flexion Method. With 
DumerouB original illastratioiiB. lu one yvrs \ia.ii^«om.« qq\>«.nq N^Viim^. QV^ib^ %2 60. 
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jgumstead (Freeman J.), M.D., 



Professor of Venereal Diseases at the Coll. ofPhys. and Surg.^ New TorJc, etc. 

THE PATHOLOGY AND TREATMENT OF VENEREAL DISEASES. 

Including the results of recent investigations upon the subject. Third edition, revised 
and enlarged, with illustrations. In one large and handsome octavo volume of over 700 
pages, cloth, $5 00 ; leather, $6 00. 

In preparing this standard work again for the press, the author has subjected it to a very 
thorough revision. Many portions have been rewritten, and much new matter added, in order to 
bring it completely on a level with the most advanced condition, of syphilography, but by careftil 
compression of the text of previous editions, the work has been increased by only sixty-four pages. 
The labor thus bestowed upon it, it is hoped, will insure for it a continuance of its position as'a 
complete and trustworthy guide for the practitioner. 

It is the most complete book with which we are | much special commendation as if its predecessors 



acquainted in the language. The latest views of the 
beet authorities are put forward, and the information 
ts well arranged — a great point for the student, and 
still more for the practitioner. The subjects of vis- 
eeral syphilis, syphilitic affections of the eyes, and 
the treatment of syphilis by repeated inoculations, 
areveryf ally discussed. — Lond. Lancet, Jkh. 7, 1871. 

Dr. Bnmstead's work is already so universally 
known as the best treatise in the English language on 
venereal diseases, that it may seem almost superflu- 
ous to say more of it than that a new edition has been 
Issued. But the author's industry has rendered this 
new edition virtually a new work, and so merits as 



had not been pablished. As a thoroughly practical 
book on a class of diseases which form a large share 
of nearly every physician's practice, the volume be- 
fore us is by far the best of which we have knowl- 
edge.— i\r. T. Med. fiazette, Jan. 28, 1871. 

It Israrein thehistoryof medicine to find any one 
book which contains all that a practitioner needs to 
know ; while the possessor of " Bumstead on Vene- 
real" has no occasion to look ontside of its covers for 
anything practical connected with the diagnof^is, his- 
tory, or treatment of these affections. — J^. T. Med. 
Joumalj March, 1871. 



Oullerier (A.), 



and jgumstead (Freeman J.), 



Surgeon to the Hdpital du Midi. 



Profeanor of Venereal Diseases in the College 
of Physicians and Surgeons, N. Y. 

AN ATLAS OP VENEREAL DISEASES Translated and Edited by 
Freeman J. Bumstead. In one large imperial 4to. volume of 328 pages, double-columns, 
with 26 plates, containing about 150 figures, beautifully colored, many of them the size of 
life ; strongly bound in cloth, $17 00 ; also, in five parts, stout wrappers for mailing, at $3 
per part. 
Anticipating a very large sale for this work, it is offered at the very low price of Three Dol- 
lars a Part, thus placing it within the reach of all who are interested in this department of prac- 
tice. Gentlemen desiring early impressions of the plates would do well to order it without delay. 
A specimen of the plates and test sent free by mail, on receipt of 25 cents. 
We wish for once that our province was not restrict- i which for its kind is moren6C6««arj/ for them to have. 



ed to methods of treatment, that we might say some- 
thing of the exquisite colored plates in this volume. 
—•London Practitioner, May, 1869. 

As a whole, it teaches all that can be taught by 
means of plates and print — London Lancet, March 
13,1869. 

Superior to anything of the kind ever before issued 
on this continent. — Canada Med. Journ., March, '69. 

The practitioner who desires to understand this 
branch of medicine thoroughly should obtain this, 
the most complete and best work ever published. — 
Dominion Med. Journ., May, 1869. 

This is a work of master hands on both sides. M. 
Gnllerier is scarcely second to, we think we may truly 
say is a peer of the illustrious and venerable Ricord, 
while in this csuntry we do not hesitate to say that 
Dr. Bamstead, as an authority, is without a rival. 
Assuring our readers that these illustrations tell the 
whole history of venereal disease, from its inception 
to its end, we do not know a single medical work 



—California Med. Oaz., March, 1869. 

The most splendidly illustrated work in the lan- 
guage, and in our opinion far more useful than the 
French original.— ilm. Journ. Med. Sci., Jan. 1869. 

The fifth and concluding number of this magnificent 
work has reached us, and we have no hesitation in 
sayingthatits illustrations surpass those of previous 
numherB.— Boston Med. and Surg. Journ., Jan. 14, 
1869. 

Other writers besides M. Cullerier have given us a 
good account of the diseases of which he treats, but 
no one has furnished us with such a complete series 
of Illustrations of the venereal diseases. There i& 
however, an additional interest and valne possessed 
by thevolume before us; foritisan American reprint 
and translation of M. Cnllerier's work, with inci- 
dental remarks by one of the most eminent American 
syphilographers, Mr. Bumstead. — Brit, and For, 
Med 'Chir. Rev., July, 1869. 



Sowman (John E.)i M.D. 



PRACTICAL HANDBOOK OF MEDICAL CHEMISTRY. Edited by 

C. L. Bloxak, Prdfessor of Practical Chemistry in King's College, London. Sixth Amer- 
ican, from the fourth and revised English Edition. In one neat volume, royal 12mo., pp. 
351, with numerous illustrations: cloth, $2 25. 



By the same Author. {Lately Issued.) 

INTRODUCTION TO PRACTICAL CHEMISTRY, INCLUDING AN- 
ALYSIS. Sixth American, from the sixth and revised London edition. Edited hy C. L. 
Bloxam, Prof, of Practical Chemistry in King's College, London. With numerous illus- 
trations. In one neat vol., royal 12mo., cloth, $2 25. 

jgasham (W. E.)j M.D., 

Senior Physician to the Westminster HospUal^ etc. 

RENAL DISEASES: a Clinical Guide to their Diagnosis and Treatment. 
With illustrations. In one neat royal 12mo. ^robim^ oC ^Q^'^^^v^*. ^V^'C^^^*^^^. 
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31oxam (G. L.), 

Professor of Chemistry in King's College, London. 

CHEMISTRY, INORGANIC AND ORGANIC. From the Second Lon- 

don Edition. In one very handsome octavo volume, of 700 pages, with about 300 illustra- 
tions. Cloth, $4 00 ; leather, $5 00. {Lately Issued.) 

It has been the author's endeavor to produce a Treatise on Chemistry sufiBciently comprehen- 
sive for those studying the science as a branch of general education, and one which students 
may use with advantage in pursuing their chemical studies in the colleges or medical schools. 
The special attention devoted toMetallurgy and some other branches of Applied Chemistry rendera 
the work especially useful to those who are being educated for employment in manufacture. 



We have spoken of the work as admirably adapted 
to the wants of Atudents ; it is quite as well suited 
to the wants of practitioners who wish to review 
their chemistry, or have occasion to refresh their 
laemorles on any point relating to it. In a word, it 
is a book to be read by all who wish to know what 
Is the chemistry of the prdsent day. — Am. Praeti- 
iionetj Nov. 1S73. 

We cordially welcome this American reprint of a 
work which has already won for itself so substantial 
a reputation in England. Professor Bloxam has cod- 
densed into a wonderfully small compass all the im- 
portant principles and facts of chemical science. 
The details of illustrative experiment have been 
worked up with especial care, and many of the expe- 
riments described are both new and striking. — De- 
troit Bev. of Med. and Pharm., Nov. 1S73. 



It would be difficult for a practical chemist and 
teacher to find any materia) fault with this most ad- 
mirable treatise. The author has given us almost a 
cyclopedia within the limits of a convenient volume, 
and has done so without penning the useless para- 
graphs too commonly making up a great part of the 
bulk of many cumbrous works. Altogether, it i» 
seldom you see a text book so nearly faultless. — 
Cincinnati Lancet, Nov. 1873. 

Professor Bloxam has given us a most exeelleat 
and useful practical treatise. His 666 pages are 
crowded with facts and experiments, nearly all well 
chosen, and many quite new, even to scientific men. 
. . . It is astonishing how much iDformation he oftea 
conveys in a few paragraphs. We might quote fifty 
instances of this. — Lond. Chemical News 



Srinton (William), M.D., F.R.S. 



LECTURES ON THE DISEASES OF THE STOMACH; with an In- 

troduction on its Anatomy and Physiology. From the second and enlarged London edi- 
tion. With illustrations on wood. In one handsome octavo volume of about 300 pages : 
cloth, $3 25. 



Bristowe (John Syer) BID., F.R.C.P., 

Physician and Joint Lecturer on Medicine, St. Thomas's Hospital. 

A MANUAL OF THE PRACTICE OF MEDICINE. Edited, with 

Additions, by James H. Hutchinson, M.D., Physician to the Penna. Hospital. In one 
handsome octavo volume. {Nearly Ready.) 



Carter (R. Brudenell), F.E.C.S., 

Ophthalmic Surgeon to St George'' s Hospital, etc. 

A PRACTICAL TREATISE ON DISEASES OF THE EYE. Edited, 

with Additions, by John Qreen, M.D. (of St. Louis, Mo.). With test-types and Bumerous 
illustrations In one handsome octavo volume. {Nearly Ready.) 

The object of the author has been to produce, within a moderate compass, a work which should 
serve the purposes »f the general practitioner by giving, '*in a concise and readable form, a gene- 
ral view of the present state of knowledge with regard to the nature and treatment of the more 
important diseases of the eye." That he has fully succeeded in his effort is shown by the com- 
mendation which the volume has received wherever its merits have become known. 



It would be difficult for Mr. Carter to write an un- 
insiracti ve book, and impossible for him to write an 
uninteresting one. Even on subjects with which he 
is not bound to be familiar, he can discourse with a 
rare degree of clearness and effect. Our readers will 
therefore not be surprised to learn that a work by 
him OD the Diseases of the Eye makes a very valuable 
addition to ophthalmic literature. . . . The book 
will remain one useful alike to the general and the 
special practitioner. Not the least valuable resnJt 
which we expect from it is that it will to some con- 
siderable extent despecialize this brilliant depart- 
ment of medicine — London Lancet, Oct. 30, 1875. 

It is with great pleasure that we can endorse the 
work as a most valuable contribution to practical 
ophthalmology. Mr. Carter never deviates from 
the end he has in view, and presents the subject la 



a clear and concise manner, easy of comprehension, 
and heuce the more valuable. We would especially 
commend, however, as worthy of hi^h praise, the 
manner in which the therapeutics of disease of the 
eye is elaborated, for here tbe author is particularly 
clear and practical, where other writers are nnfor 
tunately too often deficient. The final chapter is 
devoted to a discussioo of the uses and selection of 
spectacles, aad is admir&bly compact, plain, and 
useful, e8(>ecially the paragraphs on the treatment 
of presbyopia and myopia. In ooneluslou, our 
thanks are due the author for many useful hints in 
the great subject of ophthalmic surgery and thera- 
peutics, a field where of late years we glean but a 
few grains of sound wheat from a mass of ehaff.— 
N. Y. Med. Record, Oct. 23, l'876. 



Oondie (D. Francis), M.D. 

A PRACTICAL TREATISE ON TFIE DISEASES OF CHILDREN. 

Sixth edition, revised and augmented. In one large octavo volume of nearly 800 elonlj 
printed pages, oloth, $5 25 ; leather, %^ 2&. 
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Chambers (T. K.), M.D., 

Consulting Physician to St. Mary^s Hospital, London^ Ae. 

A MANUAL OP DIET IN HEALTH AND DISEASE. In one hand- 

some octavo volume, cloth, $2 75. (Now Ready.) 

The aims of this handbook are purely practical, and therefore it hns not been thought right 
to incrcnse its size by the addition of the chemical, botanical, and industrial learning which 
rapidly collects round the nucleus of every article interesting as an eatable. Space has been 
thus gained for a full discussion of many matters connecting food and drink with the daily cur- 
rent of social life, which the position of the author a8 a practising physician has led him to 
believe highly important to the present and future of our race. — (Pre/ace.) 

In compiling tbiHpmall but compreheDsiTe maonal 
Dr. Chambers has laid the profeesioti ander a debt 
of gratitude Co him. He writes oa the subject like 
ODe who has given bin mind to it, and therefore is 



entitled to speak with authority. As a pioneer Dr. 
Chambers deserves much credit; he has opened up 
a new field of which others will no doubt avail 
themselves. Taken altogether this work is one 
which gives, in an agreeable form, much valuable 
Information on a most important subject, and ought 
to have a large sale both in the profesHion and out 
of it.—Xondon Med. Record, May 19, 1875. 

In thorough mastery of the subjects upon which 
lie writes, and in the happy command of language 



to convey his meaning in the fewest possible words, 
he is certainly unexcelled and rarely equalled by 
any writer in the English language, it is altogether 
a work of rare excellence, and should, as it doubt- 
less will, speedily find a place on the table of every 
physician. — The N. Y. Sanitarian^ June, 1875. 

This work is a substantial addition to our standard 
works, and not only should the neat little volume 
find a place in the moot restricted libraries, but its 
contents ought to be read, marked, learned, and in- 
wardly digested by each practitioner, until they 
have become woven into the web of the ordinary 
every day thought of all medical men who truly 
^ lovethelrprofeseiou.— Loiut. Practitioner, Jane, '75. 



By the same Author. ( Lafely Published,) 

RESTORATIVE MEDICINE. An Harveian Annual Oration. With 

Two Sequels. In one very handsome volume, small 12mo., cloth, $1 00. 

Oullerier (A.), and S^^^^^^d (Freeman J.) 

AN ATLAS OF VENEREAL DISEASES. {^See ^ 11) 

Carpenter (William B.), M.D,, F.R.S., 

Examiner in Physiology and Comparative Anatomy in the University of London. 

PRINCIPLES OF HUMAN PHYSIOLOGY; with their chief applications 

to Psychology, Pathology, Therapeutics, Hygiene, and Forensic Medicine. A new 
American from the last and revised London edition. With nearly three hundred illus- 
trations. Edited, with additions, by Francis Gurnev Svith, M.D., Professor of the 
Institutes of Medicine in the University of Pennsylvania, ^c. In one very large and 
beautiful octavo volume, of about 900 large pages, handsomely printed ,* eloth, $5 50 ; 
leather, raised bands, $6 50. 



CARPENTER'S PRIZE ESSAY ON THE USE OF 
Alcoholic Liquors in Health and Dibbasb. New 
edition, with a Preface by D.'^F. Ck)NDiB, M. D., aad 
explanations of scientific wordn. In one neat 
12mo. volnme, pp. 178, cloth. 60 centg. 

COOPER'S LECTURES ON THE PRINCIPLES AND 
Praoticb or Sukoeuv. la 1 vol. 8vo., cloth, 750 
pp.. <i200. 

GBURCHILL'S ESSAYS ON THE PUERPERAL FE 
VER, AND OTHER DISEASES PECULIAR TO 
WOMEN. 1 vol. 8vo., of 450 pages. Cloth, $2 50. 



CHURCHILL ON THE THEORY AND PRACTICE 
OP MEDICINE. A new American, from the fourth 
revised and enlarged London edition. With notes 
and additions by D. Francis Condib, M.D. With 
oneliandred and uinety-foarillaHtrations. In one 
very handsome octavo volume of nearly 700 pages. 
Cloth, 4 00; leather, $5 00. 

CHRISTISON'S DISPENSATORY. With copious 
additions, and 21 :{ large wood engravings. . By R. 
E4tr.B&KRLi> GaipyiTH, M.D. One vol. 8vo., pp. 
1000 ; cloth, $4 00. 



J)avi8 (Nathan S.), 

Prof, of Principles and Practice of Medicine, etc., in Chiengo Med, College. 

CLINICAL LECTURES ON VARIOUS IMPORTANT DISEASES. 

Being a Collection of the Clinical Lectures delivered in the Medical Wards of Mercy Hos- 
pital, Chicago. £dited by Frank II. Davis, M.D. Second Edition, enlarged. In one 
handJsome royal 12tno. volume: eloth, $1 75. (Now Ready.) 
Chicago is such a wonderful placA that we are 



prepared to hear almost anything of it, but we were 
searcely prepared to receive from it such an excellent 
little volume of clinical lecturee ax we have here, 
and which we commend to all clinical students and 



practitioners. We commend Dr. Davis's lectures to 
the attention of our readtrn. The whole book, we 
repeat, is valuable as the outcome of thirty yeart* of 
intelligent practice. — London Lancet, May 29, 1875. 



J)anglisony Forbes, Tweedie, and ConoUy. 



THE CYCLOPAEDIA OF PRACTICAL MEDICINE: comprising Trea- 

tises on the Nature and Treatment of Diseases, Materia Medica and Therapeutics, Difsenses 
of Women and Children, Medical Jurisprudenee, etc. etc. In four super-royal octnvo 
volumes, of 3254 double-oolamned pages, strongly and handsomely bound in leather, $15 ; 
eloth, $11. 
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Dimglison (Eobley), M.D., 

Late Pro/fssor of Institutes of Medicine in Jefferson Medical College, Philctdelphiei. 

MEDICAL LEXICON ; A Dictionary op- Medical Science ; Containiog 

a concise explanation of the rariousi Snbjects and Terms of Anatomy, Physiology, 
Pathology, Hygiene, Thernpeutics, Phnrmacology, Pharmacy, Surgery, Obstetrics, 
Medical Jurisprndence, and Dentistry. Notices of Climate and of Mineral Waters ; 
FormnlsB for Officinal Empirical, and Dietetic Preparations ; with the Aceentaation and 
Etymology of the Terms, and the French and other Synonymes ; so as to constitute a 
French a? well as English Medical Lexicon. A New Edition. Thoroughly Revised, and 
very greatly Modified and Augmented. By Richard J. Dunglison, M.D. In one very 
large and handsome royal octavo volume of over 1100 pages. Cloth, $6 50; leather, 
raised bands, $7 50. {J?ist Issued.) 

The object of the author from the outlet has not been to mahe the work a mere lexicon or 
dictionary of terms, but to afford, nnder each, a condensed view of its various medical relations, 
and thus to render the work an epitome of the existing condition of medical science. Starting 
with this view, the immense demand which has existed for the work has enabled him, in repeated 
revisions, to augment its completeness and usefulness, until at length it has attained the position 
of a recognized and standard authority wherever the language is spoken. 

Special pains have been taken in the preparation of the present edition to maintain this en- 
viable reputation. During the ten years which have elapsed since the last revision, the additions 
to the nomenclature of the medical sciences have been greater than perhaps in any similar period 
of the past, and up to the time of his death the author labored assiduously to incorporate every- 
thing requiring the attention of the student or practitioner. Since then, the editor has been 
equally industrious, so that the additions to the vocabulary are more numerous than in any pre- 
vious revision. Especial attention has been bestowed on the accentuation, which will be found 
marked on every word. The typographical arrangement has been much improved, rendering 
reference much more easy, and every care has been taken with the mechanical execution. The 
work has been printed on new type, small but exceedingly clear, with an enlarged page, so that 
the additions have been incorporated with an increase of but little over a hundred pages, and 
the volume now contains the matter of at least four ordinary octavos. 

A book well known to our readers, and of which great. More than six tbonsasd new snbjeets aad 

every American ought to be prond. When the learned terms hav^e been added The chief terms have been 

author of the work passed away, probably all of ns set in black letter, while the derlTatives follow in 

feared lest the book shoald not maintain itH place small caps; an arrangement which greatly facili- 

in the advancing science whose terms it defines, tates reference. We may safely confirm the hope 

Fortunately, Dr. Richard J. Dunglison, having as- ventnred by the editor " that the work, which pos- 

sisted his father in the revision of several editions sesses for him a filial as well as an individual in- 

of the work, and having been, therefore, trained in terest, will be f^und worthy a continuance of the 

the methods and imbued with the spirit of the book, position so long accorded to it as a standard au- 

has been able to edit it, not in the patchwork man- ihovMj ." — CineivnaH Clinic, Jan. 10, 1874. 

ner so dear to the heart of book editors, so repulsive with a history of forty years of unexampled anc- 

to the taste of intelligent book readers, but to edit it ^ess and univert-al indorsement by the medical pro- 

as a work of the kind should be edited— to carry it fesslon of the western continent, it would be pre- 

on steadily, without jar or interrnption along the sumption in any living medical American to essay 

groovesof thought It has travelled during its lifetime. ^8 review. Wo reviewer, however able, can add to 

To show the magnitude of the task which Dr. Dun- ug f^me ; no captious critic, however caustic, can 

glison has assumed and carried through, it is only remove a single stone from its firm and enduring 

necessary to state that more than six thousand new foundation, it is destined, as a colossal roonumeBt, 

subjects have been added in the present edition, to perpetuate the solid and richly deserved fame of 

Without occupying more space with the theme, we Robley Dunglison to coming generations. The large 

congratulate the editor on the successful completion additions made to the vocabulary, we think, will 

of his labors, and hope he may reap the well-earned be welcomed by the profession as supplying the 

reward of profit and honor.— P/»fa. Med. Times, want of a lexicon fully up with the march of acience. 

Jan. 3, 1S74. which has been increasingly felt for some years past. 

A work to which there is no equal in the English J*>e accentuation of terms is very complete, and, as 

language.-^dinftMr^/i Med. Journal. [»' »» we have been able to examine it, very excel- 

® * , ^ . , ,. V J u *i- j« 1 *®''t- We hope it may be the means of securing 

About the first book purchased by the medical greater uniformity of pronunciation among medical 

student is the Medical Dictionary. The lexicon ruerx.— Atlanta Med and 8urg. Joum., Feb. 1874. 

explanatory of techDical terms is simply a »<?i«gMa w * .u i iT.vs* j 

non In a science so extensive, and with such col- ^«7 J^'^^'^ »/ the class exhibit a grander rnonn- 

laterals as medicine, it is as much a necessity also nient of patient research and of scientific lore. The 

to the practising physician. To meet the wants of fxtf"' «^ >,*»« sale <)f this lexicon is sufllcient to 

students and most physicians, the dictionary must t««t]^y *^ J'V*?f°vf ®^*A *" v '*" **»««"»' ««'y*«« 

be condensed while comprehensive, and practical conferred by Dr. Robley Dunglison on the profession, 

while perspicacious. It was because Dunglison's and indeed on others, by its issue.-Xowdow Lanctt 

met these indications that it became at once the It has the rare merit that it certainly has no rival 

dtctionary of general use wherever medicine was in the English language for accuracy and extent of 

studied in the English language. In no former re- references.- London MediecU Oazstte. 
vision have the alterations and additions been so 



By the same Author. 

HUMAN PHYSIOLOGY. Eighth edition. Thoroughly revised and ex- 

tensively modified and enlarged, with five hundred and thirty-twd illustrations. In two 
large and handsomely printed octavo volumes of about 1500 pages ; cloth, $7 06. 

By the same Author. 

NEW REMEDIES: WITH FORMULA FOR THEIR PREPARA- 

TION AND ADMINISTRATION. Seventh edition, with extensive. additions. 1 vol. 
8vo., pp. 770: cloth, $4 00. 
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Dalton (J. C.\ M.D., 

Pro/esaor of Physiology in the College of Physicians and Surgeons, New Tork^ etc. 

A TREATISE ON HUMAN PHYSIOLOGY. Desicned for the use of 

Students and Practitioners of Medioine. Sixth Edition, thoroughly revised and enlarged. 
In one very beautiful octavo volume of 830 pnges. With 316 illustrations on wood, 
eioth, $5 50 ; leather, $6 60. {Now Ready.) 

In the preparation of this edition the author has spared no painn to render it worthy a continuance 
of the very remarkable favor which it hns thus far enjoyed. Every portion has been subjected to 
a careful revision for the purpose of mnking it a clear and accurate exposition of the most ad- 
vanced condition of scientific knowledge in so far as its results can be stated with certainty. To 
accomplish this has required a considerable increase in the amount of the text, resulting, in 
spite of the author's efforts at condensation, in an enlargement equivalent to fully one-half of 
the previous edition. A chancre in the typographical arrangement, however, has accommodated 
these extensive additions without rendering the volume unwieldy in size. The series of illustra- 
tions has olso been very greatly improved, not only by the introduction of additional figures, but 
by the substitution of new and more perfect ones for others which were deemed unsatisfiictory. 
Every care has been taken in the mechanical execution of the volume, and it is confidently pre- 
sented as one of the handsomest productions of the American press. 

of it^ old time popularity. The mticliaaical execution 



Doring the past few yeartt several new works on phy- 
siology, and the new editions of old works, have 
appeared, competing for the favor of the medical student. 
bat none will rival this new edition of Dalton. As now 
enlarged, it will bo found al.so to be, in t^neral. a satis- 
factory work of reference for the practitioner — Chicago 
Jted. Journ. and Examiner, Jan. 1876. 

Prof. Dalton has discussed conflicting theories uod 
ooQclusions regarding physiological questions with a 
fairness, a fulness, and a conciseueos which lend fresh- 
ness a^d vigor to the entire book. Rut his discussions 
have been so guarded by a refusal of admission to those 
speculative and thf.oretiral explanations, which at best 
exist in the minds of observers themselves as only pro- 
babilities, that none of his readers need be led into 
grave errors while making them a study. — Tfie Medical 
Record, Feb. 19, 1876. 

The revision of this great work has brought it forward 
with the phy.«io!o^icnl advances of thy day, and renders 
it, as it has ever been, the finest wcrk for students iix- 
ta.nt.—NaghviUedourn. of Med. and Surg.. Jan. 1876. 

For clearness and perspicuity, Dalton's Physiology 
commended itself to the studeut years ago, and was a 
pleasant relief from the verbose productions which it 
supplanted. PhyMology has. however, made many 
advances since then — and while the style ha.s been prj- 
eerved intact, the work in the present edition has been 
brought up fully abreast of the times. The new chemical 
notation and nomenclature have also been introduced 
into the present edition. Notwithstandiu'r the muHi- 
plioity of text-books on physiology, this will lose none 



of the work is all that could be deoired. — Penimvlar 
Journ. of Med., Dec. 1875. 

This popular text-book on physiology comes to us in 
its sixth edition with the addition of about fifty per cent, 
of new matter, chiefly in the departments of pathologi- 
cal chemistry and the nervous system, where the 
principal advancen have been realized With so thorough 
revi.-ijon and additions, that keep the work well up to 
the times, its continued popularity may be confidently 
predicted, notwithstanding the competition it may en- 
couuter The publisher's work is admirably done. — St. 
Louis Med. and Surg. Journ., Dec. 1875 

We heartily welcome this, the .sixth edition of this 
admirpble text-book, than which there are none of equal 
brevity more valuable. It is cordially recommended by 
the Professor of Physiology in the University of Louisi- 
ana, as by all competent teachers in the United States 
a.i(i wherever the Knglish language is read, this book 
has been appreciated. The present edition, with its 316 
admirably executed illustrations, has been carefully 
revised and very much enlarged, although its bulk does 
not seem perceptibly increased.— A'cito Orleans Medical 
and Surgical Journal, March, 1876. 

The preseat edition is very much superior to every 
other, not only in that it briogu the subject up to the 
times, but that it does so more fully and satisfactorily 
than any previous edition. Take it altogether, it re- 
mains iu dur humble <»piaiou the best text-buok on 
physiology in any land or language.— TAe Clinic, 
Nov. 6, 1875. 



Dniitt (Robert), M.B.C.S., &c. 



THE PRINCIPLES AND PRACTICE OF MODERN SURGERY. From 

the eighth enlarged and improYed London edition. Illustrated with four hundred and 
thirty-two wood engravings. In one very handsome octavo volume of nearly 700 large 
and closely printed pages : cloth, $4 00 ; leather, $5 00. 



All that the surgical student or practitioner could 
desire. — Dublin Quarterly Journal. 

It is a most admirable book. We do not know 
when we have examined one with more pleasure.— 
Boston Med. and Surg. Journal. 

In Kr. Druitt's book, thoagh containing only some 
seven hundred pages, both the priuciples and the 



practice of purgery are treated, and so clearly and 
perspicuously, as toelucidate every important topic. 
We have examined the book most thoroughly, and 
can say that this success is well merited. His book, 
moreover, possesses the inestimable advantages of 
having the Hubjects perfectly well arranged and clas- 
sified, and of being written in a style at once clear 
and succinct. — Am. Journ. of Med. Sciences. 



DEWEE8 ON THE PHYSICAL AND MEDICAL 
TREATMENT OP CHILDREN. Eleventh edition. 
1 vol. 8vo. of 648 pages. Cloth, $2 80 

Be JONGH on THETHRBE KINDS OF COD LIVER 
Oil, with their Chemical and Therapeutic Proper- 
ties, 1 vol. 12mo., cloth. 75 cents. 



DEWEES'S TREATISE ON THE DISEASES OF FE- 
MALES. With illustrations. Elerenth Edition, 
with the Author's last improvements and correc- 
tions In one octavo volume of fi36 pages, wUh 
plates, cloth. $3 00. 



JJUis (Benjamin), M.D. 

THE MEDICAL FORMULARY; being a Collection of Prescriptions derived 

from the writings and practice of many of the most eminent physicians of America and 
Europe. Together with the usual Dietetic Preparations and Antidotes for Poisons. The 
whole accompanied with a few brief Pharmaceutic and Medical Observations. Twelfth edi • 
tion, carefully revised and much improved by Albert H. Smith, M.D. In one volumt 
8?o. of 376 pages : cloth, $3 00. 
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jgrichsen (John E.X 



Professor of Surgery in University College^ London^ etc. 

THE SCIENCE AND ART OF SURGERY ; being a Treatise on Surgical 

Injuries, Diseases, and Operations. Reyised by the author from the Sixth and enlarged 
English Edition. Illustrated by oyer seyen hundred engrayings on wood. In two large 
and beautiful octayo yolnmes of oyer 1 700 pages : cloth, $9 ; leather, $11. {Lately Issned.) 

From, the Author'' s Preface to the New American Edition. 

"The fayornble reception with which the * Science and Art of Surgery* has been honored by the 
Surgical Profession in the United States of America has been not only a source of deep gratifica- 
tion and of just pride to me, but has laid the foundation of many professional friendships that 
are amongst the most ngreenble and yalued recollections of my life. 

* ' I have endeavored -to mnke the present edition of this work more deserving than its predeces- 
sors of the favor that has been accorded to them. In consequence of the delays that have nna- 
yoidably occuri'ed in the publication of the Sixth British Edition, time has been afforded to me 
to add to this one several paragraphs which I trust will be found to increase the practical yalue 
of the work." 

London, Oct. 1872. 

On no former edition of this work has the author bestowed more pains to render it a complete 
and satisfactory exposition of British Surgery in its modern aspects. Every portion has been 
sedulously revised, and a large number of new illustrations have been introduced. In addition 
to the mat«rial thus added to the English edition, the author has furnished for the American 
edition such material as has accumulated since the passage of the sheets through the press in 
London, so that the work, as now presented to the American profession, contains his latest views 
and experience. 

The increase in the size of the work has seemed to render necessary its division into two yol- 
umes. Great care has been exercised in its typographical execution, and it is confidently pre- 
sented as in every respect worthy to maintain the high reputation which has rendered it a stand- 
ard authority on this department of medical science. 

Thene nre only a few of the points in which the ' vised and enlarged edition. No effort has been spared 
present edition of Mr ErichKon'h work nnrpasseH }«» I to malie it a complete exposition of the Science and 



predecensors. Throughout there is evidence of a 
laborioas care and solicitndeiu oeizingthe passing 
knowledge of the day, which reflects the greateHt 
credit on the author, and much enhances the value 
of hiswork. We can only admire the industry which 
has enabled Mr. Erichsen thub to succeed, amid the 
distractions ofactive practice, in prod ucing emphatic- 
ally thb book of reference and study for British prac- 
titioners of surgery. — London Lancet, Oct. '26, 1872. 

The entire work, complete, as the great English 
treatise on Surgery of our own time, is, we can assure 
our readers, equally well adapted for the most junior 
btudent, and, as a book of reference, for the advanced 
pi'actitioner. — Dublin Quarterly Journal. 

This excellent standard work on surgery has for 
many years deservedly been the favorite text-book 



Art of Surgery, and no work on the subject is better 
adapted, either for a text-book for students, or work 
of reference fur practitioners. — St. Louis Med. Ar- 
chives, May, 1873. 

For years past American students haye regarded 
*' Erichgeh" as tAe surgical text-booker eaceetlence. 
To the general practitioner the present edition is de- 
cidedly more valuable than its predecessors, although 
its main features of course are the same. — Oinein- 
nati Clinic, March 22, 1873. 

The present edition places the work fully abreast 
of the times in all improvements io modern surgery. 
Many chapters are rewritten and re-arranged, and 
much useful matter has been added. The work has 
always been held in high ectimatioa in the past, and 
the present edition fnlly entitles it to the confidence 



with the vast mass of American as well as English i and support of the profession as a work of reference 
medical students. The present is a thoroughly re- ' —Qhicago Med. Examiner^ April 15, 1873. 



pownes (George), Ph.D. 



A MANUAL OF ELEMENTARY CHEMISTRY; Theoretical and 

Practical. With one hundred and ninety-seven illustrations, A new American, from the 
tenth and revised London edition. Edited by Robert Bridgrs, M.D. In one large 
royal 12mo. volume, of about 850 pages : cloth, $2 75 ; leather, $3 25. {Lately Issued.) 

This work is so well known that it seems almost 
superfluous for ns to speak about it. It has been a 
favorite text-book with medical students for years, 
and its popularity has in no respect diminished. 
Whenever we have been consulted by medical stu 



dents, as has frequently occurred, what treatise on 
chemistry they should procure, we have always re- 
commended Fownes', for we regarded it as the best. 
There is no work that combines so many excellences. 
It is of couveuient size, not prolix, of plain, perspicn- 
ouH diction, contains all the most recent discoveries, 
and is of moderate price.— Cincinnati Med. Reper- 
tory, Aug. 1869. 

Large additions have been made, especially in the 
department of organic cheiuititry, and we know of no 



other work that has greater claims on the physician, 
pharmaceutist, or student, than this. We eheerfnlly 
recommend it as the bent text-book on elementary 
chemistry, and bespeak for it the careful attention of 
students of pharmacy. — Chicago Pfuirmacist, Aug. 
1869. 



Here is a new edition which has been long watehed 
for by eager teachers of chemistry. In its new garb, 
and under the editorship of Mr. Watts, it has resumed 
its old place as the most successful of text-books. — 
Indian Me.dical Gazette, Jan. 1, 1869. 

It will continue, as heretofore, to hold the first rank 
as a text book for students of medicine. — Chicago 
Med. Examiner, Aug. 1869. 



pox (Wilson), M.D., 

Holme Prof, of Clinical Med., University Coif., London. 

THE DISEASES OF THE STOMACH: Being the Third Edition of 

the ** Diagnosis and Treatment of the Varieties of Dyspepsia.*' Revised and Enlarged. 
With Illustrations. In one handsome ootavo volume : cloth, $2 00. {Now Ready ) 

Dr. Fox haM put forth a volume of uncommon ex- I rank among works that treat of the stomaok.— il«»> 
eellenee, which we feel very sure will take a high | PractUiontr, March, 1873. 
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piint (Austin),* M.D., 

Professor of the Principles and PractUte of Medicine in Baffevve Med. College^ N. T. 

A TREATISE ON THE PRINCIPLES AND PRACTICE OF MED- 

ICINE ; designed for the use of Students and Practitioners of Medicine Fourth edition, 
revised and enlarged. In one large and closely printed octavo volume of about 1100 pnges : 
cloth, $6 00 ; or strongly bound in leather, with raised bands, $7 00. {Jnst Issued.) 

By common consent of the English and American medical press, this work has been aFsigned 
to the highest position as a complete and compendious text-book on the most advanced condition 
of medical science. At the very moderate price at which it is offered it will be found one of the 
obeapest volumes now before the profession. 



This excellent treatiRe od medicine ha.> acquired 
for itself in the Uaited StateH a reputation Himilar to 
that enjoyed in England by the admirable lectures 
of Sir ThomaH Watsun. It may not po86e88 the Kame 



The force of its logic, its simple and practical teach- 
ings, have left it without a rival in the field. — N T. 
Med. Record, Sept. 15, 1874. 

Flint's Practice of Medicine has become so fixed in 



charm of style, but it has like solidity, the fruit of jtg position as au American text book thatlittle need 
long and patient observation, and presents liindred 
moderation and eclecticism. We have referred to 
many of the most important chapters^ and find the re- 
vision spoken of in the preface is a genuine one, and 
that the author has very fairly brought up his matter 
to the level of the knowledge of the present day. The 



be said beyond the announcement of a new edition. 
It may, however, be proper to say that the author 
has improved the occasion to introduce the latest 
contributions of medical literature together with the 
results of his own continued clinical observations. 
Not so extended as many of the standard works on 



work has this great recommendation, that it is in one practice. It still is sufficiently complete for all ordl- 
volume, and therefore will not be ko terrifying to the n^ry reference, and we do not know of a more con- 
s' udent as the bulky volumes which several of our venient work for the busy general practitioner.— 



English text-books of medicine have developed into. 
—British and For. Med.-Chir. Rev., Jan. 1876. 

It is of course unnecessary to introduce or eulogize 
this now standard treatise. All the colleges recom- 
mend it as a text-book, and there are few libraries 
in which one of its editions is not to be found. The 
present edition has been enlarged and revised to bring 
it up to the author's present level of expeiience and 
reading. His own clinical studies and the latest con- 
tributions to medical literature both in this country 
and in Europe, have received careful attention, so 
that some portions have been entirely rewritten, and 
about seventy pages of new matter have been added. 
— Chicago Med. Journ., June, 1873. 

Has never been surpassed as a text-book for stu- 
dents and a book of ready reference for practitioners. 



Cincinnati Lancet and Observer, June, 1S73. 

Prof. Flint, in the fourth edition of his great work, 
has performed a labor reflecting much credit upon 
himself, and conferring a lasting benefit upon the 
profession. The whole work shows evidence of tho- 
rough revision, so that it appears like a new book 
written expressly for the times. For the general 
practitioner and student of medicine, we cannot re- 
commend the book in too strong terms. — It. ¥. Med. 
Journ., Sept. 1873. 

It is given tu very few men to tread in the steps 
of Austin Flint, whose single volume on medicine, 
though here and there defective, is a masterpiece 
of lucid condensation and of general grasp of an 
enormously wide subject. — London Practitioner, 
Dec. 1873. 



By the same Author. {Just Issued.) 

PHTHISIS: ITS MORBID ANATOMY. ETIOLOGY, SYMPTOMATIC 

EVENTS AND COMPLICATIONS, FATALITY, AND PROGNOSIS, TREATMENT and 
PHYSICAL DIAGNOSIS : in a series of Clinical Studies. In one bandsome octavo vol- 
$3 50. 



ume. 

This book contains an analysis, in the authors lucid 
stvlf, of the notes which he has mnde in sevtrnl hun- 
dred ca«ep in hospital and private practice. We commend 
tie b^ok to the perusal of all itjterested in tiie study of 
this disease. — Boston Med. and Surg. Journ., Feb. 10. 
1876. 

It is a rich contribution to the study of the most de- 
structive of diseases, anrt should be in the hands of every 
medical practitioner.- Pacific Med, and Surg. Journ., 
Ffb 1876 



The name of the author is a sufficient ^arantee.that 
this l)ook is of practical value to both student and prac- 
titioner. While the author takes issue with many of the 
leading? mind.* of tho day on important questions arl<ing 
in the study of phthisis, the strong testimony of experi- 
ence and authority will have great weisrht with the 
seeker after truth As the result of clinical study, the 
work is unequalled. — ^S^^ Louis Med. and Surg Journ., 
.March, 1876. 



By the same Author. 

ESSAYS ON CONSERVATIVE MEDICINE AND KINDRED TOPICS. 

In one very handsome royal 12mo. volume. Clolb, $1 38. {Just Issued.) 



By the same Author. 

A PRACTICAL TREATISE ON THE DIAGNOSIS, PATHOLOGY, 

AND TREATMENT OF DISEASES OP THE HEART. Second revised and enlarged 
edition. In one octavo volume of 550 pnges, with a plate; olotb, $4 00. 

Tbe author has sedulously improved the opportunity afforded him of revising this work. Por- 
tions of it have been rewritten, and the whole brought up to a level with the most advanced 
condition of science. It must, therefore, continue to maintain its position as the standard trea- 
tise on the subject. 

By the same Author. 

A PRACTICAL TREATISE ON THE PHYSICAL EXPLORATION 

OP THE CHEST AND THE DIAGNOSIS OP DISEASES AFFECTING THE RESPI- 
RATORY ORGANS. Second and Revised Edition. In one handsome octavo volume of 
595 pnges: cloth, $4 50. 



Dr. FUnt's treatise is one of the most trustworthy 
guides which we can consult. The style is clear and 
dlHtinet, and is also eonci»e, being free from that 



tendency to over-refinement and unnecessary mi- 
nntenesH which characterizes many works ob the 
same subject.— DuiHn Medieai Press, Feb. 6j 1867. 
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penwick (Samuel), M.D., 

Assistant Physician to the London Hospital. 

THE STUDENT'S GUIDE TO MEDICAL DIAGNOSIS. From the 

Third Revised and Bnlarged Bngliph Bdition. With eighty-four illustrations on wood. 

In one very handsome volume, royal ]2mo., cloth, S2 25. (Just Issued.) 
The very great sutfoess which this work has obtained in Bngland, shows thnt it has supplied an 
admitted want among elementary books for the guidance of students and junior practitioners. 
Taking up in order each portion of the body or class of disease, the author has endeavored to 
present in simple language the value of symptoms, so as to lead the student to a correct appre- 
ciation of the pathological changes indicated by them. The latest investigations have been 
carefully introduced into the present edition, so that it may fairly be considered as on a level 
with the must advanced condition of medical science. 



Of the many guide-bookii on medical diagaoeis, 
claimed to be written for the epecial iDstraction of 
stadeats, thi>^ in the best. The author 1^ evidently 
a well-read and accomplished phyi<ician, and he 
knowe how to teach practical medicine. The charm 
of simplicity is not the least interesting feature in 
the manner in which Dr. Fenwick conveys instrac 
tion. There are few books of this size on practical 
medicine that contain so much and convey it so 
well as the volume before ns It is a book we can 
sincerely recommend to the student for direct in- 
struction, and to the practitioner as a ready and 
aseful aid to his memory.- Am. Journ. of Syphilo- 
ffraphpf Jan. 1874. 

It covers the ground of medical diagnosis in a 



concise, practical manner, well calculated to assist 
the student in forming a correct, thorough, and 
systematic method of examination and diagnosie of 
disease. The illustrations are nnmeruns, and finely 
executed. Those illustrative of the microscopic 
appearance of morbid tissue. &c., are especially 
clear and distidct. — Chicago Med. Examiner^ Nov. 
1873. 

So far 8ui>erior to any offered to students, that the 
colleges of this country should recommend it to 
their respective classes. — N. 0. Med. and Surg. 
Journ. ^ March, 1874. 

This little book ought to be in the possession of 
every medical student.— .Bo^ion Med. and Surgical 
Journ. ^ Jan. 16, 1874. 



puller (Henry William), M.D., 

Phyffician to St. George's Hospital^ London. 

ON DISEASES OF THE LUNGS \ND AIR-P ASS AGES. Their Pathol- 
ogy) Physical Diu gnosis, Symptoms, and Treat.ment. From the second and revised Eng- 
lish edition. In one handsome octavo volume of about 500 pages : cloth, $3 50. 



Gray (Henry),* F.R S., 



Lecturer '>« Anatomy at St. OfOfge's Hospital, London. 

ANATOMY, DESCRIPTIVE AND SURGICAL. The Drawings by 

H. V. Garter, M.D., late Demonstrator of Anatomy at St. George's Hospital ; the Dis8ee< 
tions jointly by the Author and Dr Garter A New American, from the fifth enlarged 
and improved London edition. In one mngnificent imperinl octavo volume, of nearly 900 
pages, with 465 Inrge and elaborate engravings on wood. Price in cloth, $6 00; leather, 
raised bands, $7 00. (Just Issued.) 

The author has endeavored in this work to cover a more extended range of subjects than is cus* 
tomary in the ordinary text-books, by giving not only the detnils necessary for the student, but 
also the application of those details in the practice of medicine and surgery, thus rendering it both 
a guide for the learner, and an admirable work of reference for the active practitioner. The en- 
gravings form a special feature in the work, many of them being the size of nature, nearly all 
original, and having the nnmes of the various parts printed on the body of the cut, in place of 
figures of reference, with descriptions at the foot. They thus form a complete and splendia series, 
which will greatly assist the student in obtaining a clear idea of Anatomy, and will also serve t4> 
refresh the memory of those who may find in the exigencies of practice the necessity of recalling 
the details of the dissecting room ; while combining, as it does, a complete Atlas of Anatomy, with 
a thorough treatise on systematic, descriptive, and applied Anatomy, the work will be found of 
essential use to all physicians who receive students in their offices, relieving botb preceptor and 
pupil of much labor in laying the groundwork of a thorough medical education. 

Notwithstanding the enlargement of this edition, it has been kept at its former very moderate 
price, rendering it one of the cheapest works now before the profession. 



The illustrations are beautifully executed, and 
reader this work an indispensable adjunct to the li- 
brary of the surgeon This remark applies with great 
force to those surgeons practising at a distance from 
our large cities, an the opportanity of refreshing 
their memory by actual dissection l» not always at- 
tainable. — Canada Med. Journal^ Aug. 1870. 

To commend Gray's Anatomy to the medical pro- 
fession is almost as much a work of supererogation 
as it would be to give a favorable notice of the Bible 
in the religious press. To Ray that it is the most 
complete and conveniently arranged text-book of its 
kind, is to repeat what each generation of students 
has learned as a tradition of the elders, and verified 
by persinal experience.—^. T. Med Gazette^ Dec. 
17, 1870. 

The new edition of this very valuable treatise is 
in many respects an improvement upon the editions 
which bare preceded it. Those already familiar 



braced in it. General Anatomy, for instaaoe, has 
been isolated from the departments of Descripti^ra 
and Surgical Anatomy, with which it had been pre- 
viously incorporated, and now occupies an important 
position in an elaborate and instructive introductory 
chapter of eighty-three pages. Much labor has evi- 
dently been expended in the preparation of the very 
recent English edition, of which this is a transcript, 
and new cats and a large amount of matter have 
been added, to keep this useful work thoroughly up 
to the requirements of the day, and to preserve its 
reputation as the best exponent of the present state 
of anatomical science, which thestudenteaaeonsuU. 
The advantages presented in the method of oopioue 
illustration by large cuts, abundantly lettered on 
the block itself, on the very point of interest djBseribed 
in the text, whether it be process, musele, tendon, 
artery, or nerve, have long since been recognized by 
teacher and student alike, and have oontrlbnted 
largely to the wide-spread popularity wbleh this 
aualomVcal text book has attained on both sidas of 



with the work will be struck at a glance with the \ aualomVcal text book has attained on both nm 
more ayateniAtic arrangement of the subjects em- \ih% M.\aiX^V\<i.— Am, Joutu. M^A.Sei.^Jaly, 1870. 
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Qross (Samuel D.), M.D., 

Professor of Surgery in the Jefferson Medical College of Philadelphia. 

A SYSTEM OF SURGERY : Pathological, Diajrnostic, Therapentic, and 

Operative. Illustrated by upwards of Fourteen Hundred Engrnvings. Fifth edition, care- 
fully revised, and improved In two large and beautifully printed imperial octavo volumes 
of about 2800 pages, strongly bound in leather, with raised bands, $16. {Just Issued,) 

The continued favor, shown by the exhaustion of repeated large editions of this great work, 
proves that it has successfully supplied a want felt by American practitioners and students. In 
the present revision no pains hnve been spared by the author to bring it in every respect fully 
np to the day. To effect this a large part of the work has been re-written, and the whole enlarged 
by nearly one-fourth, notwithstanding which the price hns been kept at its former very moderate 
rate. By the use of a close, though very legible type, nn unusunlly large nmount of matter is 
condensed in its pages, the two volumes containing as much as four or five ordinary octavos. 
This, combined with the most careful mechanical execution, and its very darable binding, renders 
it one of the cheapest works accessible to the profession. Every subject properly belonging to 
the domain of surgery is treated in detail, so that the student who possesses this work may be 
said to have in it a surgical library. 

We have now brought our task to a eoDclusion. \ title o( **Prim'n sinter Pares.** It is learned, scholar- 

and have seldom r<>ad a work with the practical > like, methodical, precise, and exhHUStive. We 

valaeof which we have been more impressed. Every scarcely think any living man could write so com- 

ohapter is so conci^eiy put together, that the busy \ plete and faultlesH a treatise, ur con prebend more 

practitioner, when in difficulty, can at once find the i solid, instructive matter. In the given number of 

information he requires. His work, on the contrary, < pages. The labor must have been immense, and the 

is cosmopolitan, thexurgery of the world being fully workgivesevidenceof great powers of mind, and the 

represented in it. The work, ii fact, is so hifitori- highest order of iafellecrnal dif^cipline and method!- 

oally unprejudiced, and soeminently practical, that cal disposition, and arrangement of acquired knowl 

it is almost a false compliment to say that we be- edge and personal experience. — N. T. Med. Joum.^ 

lieve it to be destined to occupy a foremoHt place as Feb. 1873. 

a wqrk of reference, while a system of surgery like a« a whole, we regard the work as the representa- 

the present system of surgery s the practice of sur- ^i^e •* System of Surgery" in the English langnage.— 

geons. The printing and binding of the work is un- 5^. 2,otti* Medical and Surg. Journ., Oct. 1872. 

exceptionable; Indeed, it contrasts, in the latter . ^, , . ' ,, _ . vi i. 

respect. remarkably with English medical and sur- Among the many valuable medical works which 

gical cloth-bound publications, which are generally i^« American press has been freely issnmgin the last 

80 wretchedly stitched a^ to require re-binding be- ?^? y^»"' **»7"^^« "^"« ^^''^ «»? com p« re with the 

fore they are any time In u8e.-DttW<n Journ. of '/«* edition of Gross's Surgery for completeness of 

Med Sci March 1874 details, comprehensiveness ot facts, and general use- 

_*''_' ^ , ». V fulness of subject matter. The first edition basproven 

Dr. Gross's Surgery, a great work, has become go Invaluable to practitioners and students that they 

still greater, both in size and merit, in its most recent ^jn notbesatiffled without this one —Fo. Clinical 

form. The difference in actual number of pages is Record Nov 1872 

not more than 1.30, but, the size of the page having „, ' •« » , v* «■ 3 

been Increased to what we believe is technically The two magnificent volumes before us afford a 

termed •♦elephant," there has been room for conside- very complete view of the surgical knowledge of the 

rableaddition«, which, togetherwiththealterations, ^^y. Some years ago we had the pleH».nre of pre- 

are improvements.- lond. Lancet, Nov. 16, 1872. ^e^J'ng the first edition of Gross's Surgery to the 

*^ profession as a work of unrivalled excellence ; and 

A complete system of Surgery— not a mere text- n^^ ^e have the result of years of experience, la- 
book of operations but a scientific account of sur ^^^^ ^nd study, all condensed upon the great work 
gical theory and practice in all its departments.— before us. And to students or practitioners desirous 
Brit, and For. Med -Chir. Revi*-w^ Jan 187.S. of enriching their library with a treasure of refer 

It combines, as perfectly as ponsible, the qualities ence, we can Rimply commendthe purchase of these 

of a text book and work of reference Wetbinkthls two volumes of immense research.— Cincinnati Z«<in- 

last edition of Gross's "Surgery" will confirm his cet and Observer, Sept. 1872. 

By the same Author. 

A PRACTICAL TREATISE ON FOREIGN BODIES IN THE AIR- 

PASSAGES. In 1 vol. 8vo., with illustrations, pp. 468, cloth, $2 75. 

Qreen (T. Henry), M.D., 

Lecturer on Pathology and M»rbid Anatomy at Oharing-Oross Hospital Medical School. 

PATHOLOGY AND MORBID ANATOMY. Second American, from 

the Third and Enlarged English Edition. With numerous illustrations. In one very 
handsome octavo volume. {Nearly Ready.) 



This useful and convenient manual has already 
reached a third edition, and we are glad to find that, 
although it has grown somewhat larger, it still remains 
a little book, and we are inclined to forgive the increase 
in size on account of the valuable additions which the 
author has made both to the printed matter and to the 
illustrations. The new illustrations, drawn by Mr. Col- 
lings from preparations by Dr. Green himself, arH very 
gO(^, and the care and trouble expended by the author 
in the preparation of this edition will no doubt increase 
the popularity of his book, great though it already is — 
The London Praelitioner, Feb. 1876. 



We observe that the v^hole has been carefully revised, 
that a considerable addition has been made to the illus- 
trations, and that much uew matter has be6n added. 
We have not space for noting each of the additions that 
have been made, and it is quite unnecessary to attempt 
this, for a work which has already gained a deservedly 
solid reputation. It is enough to say that it has been 
brought thoroughly up to the knowledge of the present 
day, and that the student can have no better or safer 
guide to pathology and morbid anatomy than J)r. 
Green's book.r— Ziond. Tiwus and Oaz,, Sept. 1875. 



Qalloway (Robert), F.C.S., 

Prof, of Applied Chemistry in the Royal College of Science for Ireland, etc. 

. A MANUAL OF QUANTITATIVE ANALYSIS. From the Fifth Lon- 

don Edition. In one ndat royal 12mo volame, with illustrations: oloth, $2 50. {Jutt 
Issued.) 
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Griffith (Robert E.), M.D. 



A UNIVERSAL FORMULARY, Containing the Methods of Prepar- 
ing and Administering Officinal and other Medicines. The whole adapted to Physicians and 
Pharmaceutists. Third edition, thoroaghly revised, with numerous additions, by John M 
Maisch, Professor of Materia Medica in the Philadelphia College of Pharmacy. In one large 
and handsome octavo volume of about 800 pp., cloth, $4 50; leather, $6 50. (Just Issued.) 
This work has long been known for the vast amount of information which it presents in a con- 
densed form, arranged for easy reference. The new edition has received the most careful revi- 
sion at the competent hands of Professor Mnisob, who has brought the whole up to the standard of 
the most recent authorities. More than eighty new headings of remedies have been introduced, 
the entire work has been thoroughly remodelled, and whatever has seemed to be obsolete has been 
omitted As a comparative view of the United States, the British, the German, and Ihe French 
Pharmacopoeias, together with an immense amount of unofficinal formulas, it affords to the prac- 
titioner and pharmaceutist an aid in their daily avocations not to be found elsewhere, while three 
indexes, one of " Diseases and their Remedies,'* one of Pharmaceutical Names, and a General 
Index, afford an easy key to the alphabetical arrangement adopted in the text. 



The young practitioner will find the work invalu- 
able in su^Kestiug eligible modeo of administering 
many remedies.— ^m. Journ. of Pharm.^ Feb. 1874. 

Oar copy of OriflBth's Formulary, after long use, 
flrotin the dispensing shop, and afterwards in onr 
medical practice, bad gradually fallen behind in the 
onward march of materia medica, pharmacy, and 
therapeutiCK, until we had ceased to consult it as a 
daily book of reference. So completely has Prof. 
Maisch reformed, remodelled, and rejavenated it in 
the new edition, we nhall gladly welcome it back to 
onrtableagainbesideDanglison.Webster.and Wood 
k Bache. The publisher conld not have been more 
fortunate in the selection of an editor. Prof. Maisch 



is eminently the man for the work, and he has done 
it thoroughly and ably. To enumerate the altera- 
tions, amendments, and additions, would be an end- 
less task; everywhere we are greeted with the evi- 
dences of hiH labor. Following the Formulary, U an 
addendum of useful Recipes, Dietetic Preparations, 
List of Incompatlbles, Posological table, table of 
Pharmaceutical Names, Officinal Preparations and 
Directions, Poisons, Antidotes and Treatment, and 
Cjppious indices, which afford ready access to all pans 
(MT the work. We unhesitatingly commend the book 
as beittg the best of its kind within our knowledge. 
— Atlanta Med. and Surg. Journ. ^ Feb. 1874. 



GIBSON'S INSTITUTES AND PRACTICE OF 8UR- 
ORar. Eighth edition, improved and altered. 
With thirty-four plates. In two handsome octave 
volumes, about 1000 pp.: leather, raised bands, 
$.6 50. 

GLUGE'S ATLAS OF PATHOLOGICAL HISTOLOGY. 
Translated, with Notes and Additions, by JosBPd 
Lbtdt, M.D. In one volume, very large imperial 
quarto, with 320 copper-plate figures, plahi and 
colored : cloth, %\ 00. 

HILLIER'S HANDBOOK OF SKIN DISEASES, for 



Students and Practitioners. Second American 
Edition. In 1 royal 12mo. vol. of 3.'i8 pp. With 
Illustrations. Cloth, $2 25. 

HORNER'S SPECIAL ANATOMY AND HISTOLOGY. 
Eighth edition, extensively revised and modified. 
In 2 vols., 8vo., of over 1000 pages, with more thaa 
30 ) wood -cuts : cloth. $6 00. 

HUDSON'S LECTURES ON THE STUDY OF FEVER. 
I vol. 8vo., cloth, $2 50 

HOLLAND'S MEDICAL NOTES AND REFLECTIONS. 
1 vol. 8vo., pp. 600, cloth, $3 50. 



Hamilton (Frank H.), M.D., 

Burgeon to Bellevue Hospital, New York, 

A PRACTICAL TREATISE ON FRACTURES AND DISLOCA- 

TIONS. Fifth edition, revised and improved. Illustrated with 344 wood-outs. Inonelarge 
and handsome ootavo volume of 831 pages: cloth, i5 75; leather, $6 75. {Just Issueik) 

This work is well known, abroad as well as at home, as the highest authority on its important 
subject — an authority recognized in the courts as well as in the schools and in practice — and again 
manifested, not only by the demand for a fifth edition, but by arrangements now in progress for 
the speedy appearance of a translation in Germany. The repeated revisions which the author has 
thus had the opportunity of making have enabled him to give the most careful consideration to 
every portion of the volume, and he has sedulously endeavored, in the present issue, to perfect 
the work by the aid of his own enlarged experience and to incorporate in it whatever of value has 
been added in this department since the issue of the fourth edition. It will therefore be found 
considerably improved in matter, while the most careful attention has been paid to the typogra 
phical execution, and the volume is presented to the profession in the confident hope that it will 
more than maintain its very distinguished reputation. 



There is no better work on the subject In existence 
than that of Dr. Hamilton. It should be in the posses- 
sion of ejrery {general practitioner and surgeon.— T/ie 
Am. Journ. of Obstetrics^ Feb. 1876. 

The value of a work lil<e this to the practical physi- 
cian and surgeon can hardly be over-estimated, and the 
necessity of having such a book revised to the latest 
dates, not merely on account of the pracLical importance 



of Its teachings, but also by reason of the mfdifo-lej^al 
bearings of the cases of which it treats, and which have 
recently been the subtj^^ct of useful papers by Dr. Ham- 
ilton and others, is suflftpiently obvious to every one. 
The present volume seems to amply fill all the requi- 
sites. We can safely re<M)mmend it as the best of its 
kind in the Entrlixh langua^ce. and not excelled in any 
other.— Jimim. </xy<rvoiM and Mental Disease, Jan. 1876. 



Hoblyn (Richard D.), M.D. 

A DICTIONARY OF THE TERMS USED IN MEDICINE AND THE 

COLLATERAL SCIENCES. Revised, with numerous additions, by Isaac Hay8, M.D., 
Editor of the "American Journal of the Medical Sciences." In one large royal 12mo. 
volume of over 500 double-columned pages :- cloth, $1 50 ; leather, $2. 
// l9 the beat book of definitions we have, and ought always to be upon the stadentU Uble ^^Somihtrm 
Med. and Surg. Journal. 
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Qolmes (Timothy), 

Surgeon to St. Oef>rge''s Hospital.^ London. 

SURGERY, ITS PRINCIPLES AND PRACTICE. In one large and 

handsome octavo volame of nearly 1000 pages, with 411 illustrations on wood. Cloth, 
$6 ; leather, $7. (Now Ready.) 

The distinguished position of Mr. Holmes, his large practical experience, nnd his familiarity 
with surgical literature, have enabled him to condense within n moderate compass a complete 
▼iew of all the departments of surgerj in their most modern aspect. The labors of American 
surgeons will be found fully represented in its pages, ond it is presented as a compact and con- 
yenient manual for the use of both student and practitioner. 



From Robert Rbtbctkn, M. D., Prof, of Priaciples of 
Sargery and Microscopic Anat., Medical Dept. 
Georgetown Univ. 

**I believe it to be the best epitome of surgery for 



iu a coaveoieGt form, a most complete and aecnrate 
text-book It is h\ao aecexsaiy in huch a work to 
give an impartial judgment upon many dit>puied 
questions and opposed methods of treatment ; and 



the a«e of the student and busy practitioner of medi- no one is more competent to do this than Mr Holmes, 

cine that I have yet seen." whose writings are notably distinguished by their 

clearness of thought and judicial accuracy. The 

From HrNTRE McGhirb, M.D., Prof, of Surgery in book is an extremely fair exposition of British sur 

the Medical College of Va., Richmond. gery. aud its illustrations are, of course, largely 

♦'Iti»anadmirablebook, andonewhichlcancon- drawn from the case books and rau«eum of St. 

scientiously recommend both to students and prac George s Hospital; but it exhibits, also, a thorough 

titioners." knowledge of, and gives abundant references to, the 

works of American and Continental surgeons We 

From T. R. Brown, M.D., Prof, of Surgery, College have no hesitation in recommending this as by far 

of Physicians and Surgeons, Baltimore. the best of existing surgical text-books: It is well 

»'I have made a cursory examination only, but "P.?** **>« ^^T,M^ exhibits a thorough acquaintance 

enough to satisfy me it is a most excellent work. 7^'l\*»r«^cal literature and practice ; is character. 

I have made np my mind sufficiently as to its espe- '^^^ ^J the most impartial fairness and ^^ "en in 

cial adaptation to students to warrant me in placing excellent English. -Lond. Med. Times and Gaz., 

it in a foremost place among the text-books." '^*°" °' 

We believe it to be by far the best surgical text- Take "i as a whole, Jhe work of Mr. Holmes gives 

book that we have, insomuch as it is the completest, ""'l ^'^^ promise. If he can only prevent it from 

and the one most thoroughly brouirht up to the getting too large in successive editions, it seems a 

knowledge of the present day All who will give ^«''' ^^'^*»' ^r.^m M^ completeness, generally adm- 

this book the careful perusal that it deserves and '"^'f arrangement, judicious illustrations, and copi- 

requires, whether student or practitioner, will agree <>«« °dex, will prove a most useful one. containing, 

with us hat from the happy way In which justice is *" ".?.^«^ accounts of special branches-eye ear 

done, both to the principle.and practice of .urgery, «yPhil}«; operative surgery, and band»ging-it will 

from the care with which its pages are brought Sp to ^* f^'"^ fur the type of student who m«y be described 

modern date, from the respect which is paidlll along ^'l /t,''*; '^^"i? '»Jr»| ^^ ^^^^^ ^'*[*".« *^^« *"^ ^^^ ?f 

to the opinions of others, it deserves to take the first f^^S^T- If Mr. Ho messucceed.s in getting over all 

place among the text-books on %nrger j. - British the ground he travels n this work, during a winter 

Mtd. Journ, Dec. 2r,, 1875. * ^ f°^»^«? «f systematic lectures all we can say is, be 

„ ' is a fortunate and wonderful man. — Edtn. Med. 

Mr. Holmes, in the work before us, seems to have Journ. March, 1S76. 
exactly hit the happy mean, aud to have produced, 

Hodge (Hugh L.), M.D.,^ 

Emeritus Professor of Midwifery, Ac. in the University of Pennsylvania, Ac 

THE PRINCIPLES AND PRACTICE OF OBSTETRICS. Illustrated 

with large lithographic plates containing one hundred and fifty-nine figures from original 
photographs, and with numerous woodcuts. In one large and beautifully printed quarto 
volume of 660 double-columned pages, strongly bound in cloth, $14. 

The work of Dr. Hodge is something more than a i is left unstated or unexplained.— ^m. Med. Times, 
simple presentation of his particular views in the de- i Sept, 3, 1664. 
partmeot of Obstetrics ; it is something more than an i 
ordinary treatise on midwifery ; it is, in fact, a cycle- ' I' is very large, profusely and elegantly illus 



pffidia of midwifery. He has aimed to embody in a 
single volnme the whole science and art of Obstetrics. 
An elaborate text is combined with accurate and va- 



trated, and is fitted to take its place near the works 
of great obstetricians. Of the American works on 
the subject it is decidedly the best. — Edin. Medical 



ried pictorial Illustrations, so that no fact or principle \ Journ., Dec. 1864. 

*#* Specimens of the plates and letter-press will be forwarded to any address free, by mail, 
on receipt of six cents in postage stamps. 

By the same Author. 

ON DISEASES PECULIAR TO WOMEN; inclndiiifr Displaeemjents of 

the Uterus. With original illustrations. Second edition, revised ond enlarged. In one 
beautifully printed octavo volume of 631 pages, cloth, $4 60. 

Qeath (Christopher), F.R.C.S., 

Tcaeher of Operative Surgery in University ColUge, London. 

PRACTICAL ANATOMY: A Manual of Dissections. From the Second 

revised and improved London edition. Edited, with additions, by W. W. Keen, M.P., 
Lecturer on Pathological Anatomy in the Jefferson Medical College, Philadelphia. In 
one handsome royal 12mo. volume of 578 pages, with 247 illustrations. Cloth, $3 50 ; 
leather, $4 00. {Lately Published.) 

HEDGE'S PRACTICAL DISSECTIONS. 2d edition, I aiLL ON SYPHILIS AND LOCAL CONTAGIOUS 
thoroughly revised. In 1 royal 12mo. vol., half DXSOKD£ES. In 1 handsome 8vo. Tol.GUt^^'^'kSk- 
bound, 12. I 
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Qartshome (Henry), M.D., 

Professor of Hygiene in the University of Pennsylvania. 

ESSENTIALS OF THE PRINCIPLES AND PRACTICE OF MEDI- 
CINE. A handy-book for Students and Practitioners. Fourth edition, revised and im- 
proved. With about one hundred illustrations. In one handsome royal 12mo. volume, 
of about 550 pages: cloth. $2 63; half bound, $2 88. {Just Issued.) 

The thorough manner in which the author has labored tofully represent in thisfavorite hand- 
book the most advanced condition of practical medicine is shown by the fact that the present 
edition contains more than 250 additions, representing the investigations of 172 authors not re- 
ferred to in previous editions. Notwithstanding an enlargement of the page, the size has been 
increased by sixty pages. A number of illustrations have been introduced, which it is hoped 
will facilitate the comprehension of details by the reader, and no effort has been spared to make 
the volumeworthy a continuance of the very great favor with which it has hitherto been received. 



The work is brought fully up with all the recenj 
advanceH in medicine, Ir admirably condensed, and 
yet sufBciently explicit for all the parpoees intended, 
tbu8 mHking it by far the beet work of its character 
ever published.— Cincinnati Clinic, Oct. 24, 1874. 

We have already had occasion to notice the previ- 
ous editionsof this work. It is excellent of its kind. 
The author has given a very carefnl revision, in 



view of the rapid progress of medical science — N. 
T. Med. Journ., Nov. 1874. ., 

Without donbt the best book of the kind published 
in the Enitlish language.— iS<. Louis Med. and Surg. 
Jrurn.y Nov. 1874. 

As a handbook, which clearly sets forth th^ essbn- 

TI ALS of the PRINCIPLES AND PRACTICB OP MRDICINB, We 

do not know of its equal. — Va. Med. Monthly. 



By 



the same Author. 
A CONSPECTUS OF THE MEDICAL SCIENCES ; containing Hand- 

books on Anatomy. Physiology, Chemistry, Materia Medica, Practical Medicine, Surgery, 
and Obstetrics. Second Edition, thoroughly revised and improved. In one large royal 
12mo. volume of more than 1000 closely printed pages, with 477 illustrations on wood. 
Cloth, $4 25 ; leather, $5 00. (Lately Issued.) 
The favor with which tbis work has been received has stimulated the author in its revision to 
render it in every way fitted to meet the wants of the student, or of the practitioner desirous to re- 
fresh his acquaintance with the various departments of medical science. The various sections have 
been brought up to a level with the existing knowledge of the dny, while preserving the condensa- 
tion of form by which so vast an accumulation of facts has been brought within so narrow a 
compass. The series of illustrations has been much improved, while by the use of a smaller type 
the additions have been incorporated without increasing unduly the siee of the volume. 

language, and the clear and in^ructive illustrations 
in some parts of the work. — Am. Journ. of Pharm.^ 



The work before us has already successfully assert- 
ed itsclaim to the confidence and favor of the profes- 
sion ; It but remains for us to say that in the present 
edition the whole work has been fully overhauled 
and brought up to the present status of the science. 
—-Atlanta Med. and Surg. Journ., Sept. 1874. 

This work is intended asan aid to the medical stu- 
dent, and as such appears to admirably fulfil its ob- 
ject by its excellent arrangement, the full com- 
plUtion of facts, the perspicuity and tersenefs of 



Philadelphia, July, 1874. 

The volume will be found usefnl, not only to stu- 
dents, but to many others who may desire to refresh 
their memories with the smallest possible expendi- 
ture of time. - N. Y. Med. Journ., Sept. 1874. 

The student will find this the most convenient and 
useful book of the kind on which he can lay his 
hand. — Pacific Med. and Surg Jo^im.^ Aug. 1874. 



By the same Author. 

HANDBOOK OF ANATOMY AND PHYSIOLOGY. Second Edition, 

revised. In one royal 12mo. volume, with 220 wood-outs; cloth, il 75. {Just Issued.) 

Jones (C. Handfield), M.D., 

Physician to St. Mary^s Hospital, Ac. 

CLINICAL OBSERVATIONS ON FUNCTIONAL NERVOUS DISOR- 

DERS. Second American Edition. In one handsome octavo volume of 348 pages; cloth, 
$3 25. 



J[irkes (William Senhouse), M.D. 



A MANUAL OF PHYSIOLOGY Ef^ited by W. Morrant Baker, M.D., 

P.R.C.S. A new American from*the eighth and improved London edition. With about 
tiyo hundred and fifty illustrations. In one large and handsome royal 12mo. volume : 
cloth, $3 25 ; leather, $3 75. {Lately Issued ) 

On fhe whole, there is very little in the hook ; less bulky and far more readable than the larger 
which either the student or practitioner will not find text-books of Carpenter or Marshall. The book is 
of practical value and consistent with our present j admirably adapted to be placed in the bands of sto- 
knowledge of this rapidly changing science; and we dentB— Boston Med. and Surg Joum., Apr. 10, 78. 

have no hesitation in exprefsing on* opinion tbat * 

this eighth edition is one of the bef>t handbooks on 
physiology which we have in our language.^ilT. Y. 
Med. Record, April 15, 1873 



This volume might well be used to replace many 
of the physiological text-books in use In this conn- 
try. It represents more accurately than the works 
ef Dal ton or Flint, the present state of our knowledge 
of most physiological questions, while it is much 



In its erlarged form it is, in our opinion, still the 
best book on physiology, most useful to the student. 
—Philadelphia Med Times, Aug. 30, 1873. 

Th\e Is undoubtedly tba best work for students of 
physiology extant.— (Tfntfin. Med. News^ Sept. '73. 

It more nearly represents the present condition of 
physiology than any other text-book on the subject. 
- Detroit Review of Med. and Pharm.^ Nov. 1873. 



KNAPP'8 TECENOLOOY ; or Chemistry Applied I very handsome octavo volumes, with five has- 
to the Arts, aad to Manufactures. With AmerlcAn \ dt^ai woo^ ^u%xv»Vii%*\ <j\.q1Vv^%6. 



to tae ATta. ana co AiaDniac[ur«». vyivu Aiu«iiunu. \ 
rnddUions, by Prof. Walter R. JoHSiou. In iwo 



HSNRY 0. LBA'6 MEDICAL AND SURGICAL PUBLICATIONS. 



^eishman (William), M.D., 



RegiuH Professor of Midid/ery in the University of Olasgovo^ etc. 

A SYSTEM OF MIDWIFERY, INCLUDING THE DISEASES OF 

PREGNANCY AND THE PUERPERAL STATE. Second American, from the Second 
nnd revised English Edition, with additions by J. S. Parry, M.D., Obstetrician to the 
Pbila. IIo5:pitaI. In one large and very handsome octavo volume of nearly 800 pages, with 
about 200 illustrations: cloth, $5 ; leather, $6. {Jnst Ready.) 

From the Preface of the Avneriran Editor. — In preparing for the press the Second American 
Edition of Dr. Leishman's System of Midwifery, the Editor has added cuch notes only as he be- 
lieved would make the book more useful to the profession in this country. The additions are 
distinguished from the text by being inclosed in brackets [ — P ], and wiJI be found chiefly in the 
chapters on the Use of the Forceps, Lactation, and the Puerperal Diseases. A chapter on Diph- 
theria of Puerperal Wounds has been added, and a ^ew new illustrations have been introduced, 
representing the principal modifications of obstetrical instruments generally employed in this 
country. The Editor trusts that these additions will increase the usefulness of a work of which the 
value is attested by the simultaneous exhaustion of both the English and American Editions. 

But Uio mo5it valuable additions to the volume nro it" prHi^ent uliape. is a irreat improvement on its pretle- 
those made by the American editor. Oneofthebeptte^ta 
of a man's ability if f«»r him to take a standard work In j 
our pofespion, like this of Dr. Leishman, and materially ; 
improve it. Many a one, with more ambition than wis- j 
dom. has attempted it with other books and failed. Rut j 
Dr. Parry has succeeded most admirably. We know no ; 
obstetrical work that Las anything better on the use of 
the forceps than that which Dr. Parry ha." given in this, 

and no work that has the rational and intelligent views to^^rjI^genrthVob'^teTricarins^^^^ 
upon lactation with which he has enriched this. Having pi^yed in American practice. In its present form, it is 
used "Leishman for t^o years, as a tex^book for stu- an exceedingly valuable book for both the student and 
dent's wecancordially commend It. and are quite satisfied practitioner. -New York Med. Joum., Jan. 1«7G. 

In abftut two years after the issue of thb excellent 



ce-^sor. and in recommending it as the one obstetrical 
text book which we should advise every Englinh speak- 
itiir practitioner and student to buy. — Am. Jown. of 
Obftetrics, Feb. 1876. 

Perhaps the most useful one the student can procure. 
Some important additions have been made by the editor, 
in order. to adapt the work to the profession in this coun- 
try, and some new illustrations have been introduced. 



to continue such use now. — Am. l^actitinwrj Mar. '76. 

This new edition decidedly confirm.^ the opinion which 
we expressed of the first edition of the work, in the May, 
1^7•4. number of this Journal, that this is "the best 
modern work on the subject in the Knglish language" 
The excellent practical notes contributed by Dr. Parry 
refer principally to the use of the forceps, lactation, and 



treatise a second edition has been called for. We regard 
the treatise as thoroughly sound and practical, and one 
which may with confidence be consulted in any emer- 
gency. — The London Lancet, Deo. 11, 1876. 

The appearance of a second edition of this System is 

the puerperal diseascs4-and are intended to increase the the fulfilment of the prophecy which we made in a 

usefulness of the work in this country. An entirely new former review, that the book was destined to •' become a 

chapter on diphtheria of puerperal wounds has been favorite." The additions by Dr. I'arry are usually not 

added (Dr. P has had unusual experience in this form abundant, but certain places which are pointed out as 

of puerperal fever), and also a number of illustrations the weak part of Dr. Leishman's handicraft have been 

of the principal obstetrical instruments in use iu Ame- greatly strengthened by abundant and very judicious 

rica. We have no hesitation in saying that the work, in addenda. — PhUa. Med. Times, Dec. 26, 1876. 



I^incoln (D. F.), M.D., 



PhyHcian to the Department of Nervous Diseases, Boston Dispensary. 

ELECTRO-THERAPEUTICS; A Concise Manual of Medical Electricity 

In one very neat royal 12mo. volume j cloth, with illustrations, $1 50. {Just Issued.) 

This little book is, consideiingits size, one of the 
very best of the Boglish treatises on its subject that 
has come to our notice, posseHsicg, amoog others, 
the rare merit of dealing avowedly and actually 
with principles, mainly, rather than with practical 
details, thereby supplying a real want, instead of 
helping merely to flood th^ literary market. Dr. 
Lincoln s style is usually remarkably clear, and 
the whole book is readable and intere^ting ^Bf)Ston 
Medical and Surgical Journal, July 23, 187-L . 



The work ia convenient in size, its descriptions of 
methods and appliances are sufficiently complete for 
t ae general practitioner, and the chapters on Electro- 
physiology and di<tgnosiH are well written and read- 
able. For those who wish a handy-book of directions 
for the employment of galvanism id medicine, this 
will serve as a very good and reliable guide. — New 
Remedies, Oct 1874. 

Eminently practical in character. It will amply 
repay any one for a careful perueal. — Leavenworth 
Med. Herald, Oct. 1874. 



Lee (Henry), 

Prof, of Surgery at the Royal College of Surgeons of England, &e. 

LECTURES ON SYPHILIS AND ON SOME FORMS OF LOCAL 

DISEASE, AFFECTING PRINCIPALLY THE ORGANS OP GENERATION. In one 
handsome octavo volume of 246 pages : cloth, $2 25. (Now Ready.) 

The long-established reputation of this eminent authoritative. We are compelled to abbreviate our 
surgeon as au author on venereal diseases, and the notice; but we cannot lay our pen aside without 
easy style of his writings make anything from his commending this book to phyHicians who propose to 
pen on the subjects indicated by the title of this practise on venereal diseases — whether or not they 
book, eagerly sought after and read. The present already have ttie more wystematlc works of Van 
workcouHiHts principally of a collection and revision Buren and Keyes or of Bumsiead, of our own coun- 
of the author's numerous papers and lectnres on try. — Va. Med. Monthly, Nov. 187o. 
venereal diseases, which have been published in va- jj, Henry Lee's Hunterian Lectures attracted 
lious medical journals, throngh which channels his ^^p^ attention when they first appeared in the Eng- 
views have already become familiar to the medical ^gi, journals, and will be widely read, now that they 
world. It will be remembered that he is a dualist, are published entire in book form. No man in Eng- 
and i8 an earnest advocate of the mercurial plan of ^^^^^ y^,^^ ^ higher or wider reputation as a syphilog- 
treatment of syphilis— the treatment being carried ^pher than the author, and his views are the ma- 
out preferabl> by means of calomel vapor baths jj^^^^ f^^jt of years of study and very ertensive 
Indeed, were demont-trative facts asked to establish observation John Hunter could have had no abler 
the value of mercury in syphilis, they would not be ^or more conscientious reviewer of his doctrines as 
called for a second time after perusal of the fourth tested by the experience of medical men during more 
chapter (Treatment of Syphilis). The other por- tix«Q »i^Tet-a\iMl«t*Ql%.^uVs«^.— T\v%Q\>«^Vfcx^w, 
tion of the work is alike interesting, instructive, and ^ y%15 
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J^ea (Henry C). 

SUPERSTITION AND FORCE: ESSAYS ON THE WAGER OF 

LAW, THE WAGER OF BATTLE, THE ORDEAL, AND TORTURE. Second Edition, 
Enlarged. In one handsome volame, royal 12mo., of nearly 500 pages: cloth, $2 75. 
{Lately Published. ) 
We know of no single work which contains, in so be regarded as one of the most instructive as well as 



small a compass, so mnch illastrative of the strangest 
operations of the human mind. Foot-notes give the 
authority for each statement, showing vast research 
and wonderful industry. We advise our confrere* 
to read this book and ponder its teachings. — Chicago 
Med. JourncU, Aug. 1870. * 

As a work of curious inquiry on certain outlying 
points of obsolete law, "Superstition and Force" If 
one of the most remarkable books we have met with 
— London Athenceum^ Nov. 3, 1866. 

He has thrown a great deal of light upon what must 



Interesting phases of human society and progress. 
The fulnesK and breadth with which he has carried 
out his comparative survey of this repulsive field of 
history [Torture], are such as to preclude our doing 
Justice to the work within our present limits. But 
here, as throughout the volume, there will he found 
a wealth of illustration and a critical grasp of the 
philosophical import of facts which will render Mr. 
Lea's labors of sterlflig value to the historical stu- 
dent. — London Saturday Review^ Oct. 8, 1870. 

As a book of ready reference on the subject, it is of 
the highest value. — Westminster Review^ Oct. 1867. 



By the same Author. (Lately Published.) 

STUDIES IN CHURCH HISTORY— THE RISE OF THE TEM- 
PORAL POWER— BENEFIT OP CLERGY— EXCOMMUNICATION. In one large royal 
12mo. Tolame of 516 pp. : cloth, $2 75. 

The story was never told more calmly or with literary phenomenon that the head of one of the first 
greater learningorwiser thought. Wedouht^indeed, American bousesis alsothewriterof someof itsmoU 
if any other study of this field can be compared with original books. — London Athenaum, Jan. 7, 1871. 
this for clearness, accuracy, and power.— CAica^o ji^ l^^ has done great honor to himself and this 
Examiner, Dec. 1870. country by the admirable works be has written on 

Mr. Lea'slatest work, "Studiesin Church History,*' lecclesiologicalandcognatesubjects. Wehavealready 
fully sustains the promise of the first. It dealKwith .had occasion to commend his '* Superstition and 
three subjects— the Temporal Power, Benefit of [Force" and his *'HiHtory of Sacerdotal Celibacy" 
Clergy, and Excommunication, the record of which The prei»enf volume 1» fully as admirable in itsmeth- 
ba.s a peculiar importance for rhe English studeui, od of dewlJog with t«"»pics and in the tboronghnesH — a 
and is a chapter 00 Ancient Law likely to be regarded jqnality so frequently lacking in American auiiiurii — 
as final We can hardly pass from our moDtion of with which theyare invoMtigated — N. Y Joumalqf 
such worksas these— with which that on "Sacerdotal Psychol. Medicine^ July, 1870. 
Celibacy" should be included— without noting, the! 

By the same Author. (Lately Published.) 

AN HISTORICAL SKETCH OF SACERDOTAL CELIBACY IN 

THE CHRISTIAN CHURCH. In one handsome octavo volnme of 600 pages : extra 
cloth, $3 75. 

In freshness and exactness of detail, in conscien- counted on the fingers. — Quarterly Joum. of Psy- 

tlous citation of authorities, in theimpartiality with chnlngical Medicine^ Oct. 1867. 

which all possible sources of information have been .^^^3 big chapter on the Anglican church is per- 

searched, in learningand scholarly finish, it is Hbso- j^^ ^^^ ^^^^ accurate and most satisfactory ac- 

lutely nnapproached by any similar treatis** which ^^^^^^ ^^ ^^^ ^^^ Reformation, as to the question 0^ 

has issued from the American press. Indeed, the celibacy or marriage, that could be found.-guar- 

number of foreign historical works which have ^^^j Review, London, Oct. 1867. 

equalled ^t in these particulars might be readily *' ' 

I^aurence (John Z.), F.R.C.S., 

Editor of the Ophthalmic Review, &c. 

A HANDYBOOK OF OPHTHALMIC SURGERY, for the use of 

Practitioners. Second edition, reyised nnd enlarged. With numeroas illustrations. In 
one very handsome octavo volume, cloth, $iJ 00. 



I^awson (George), F.R.C.S, Engl., 

Assistant Surgeon to the Royal London Ophthalmic Hospital. MoorfiefdSt Ac. 

INJURIES OP THE BYE, ORBIT. \ND EYELIDS: their Immediate 

and P emote Effects. With ahout one hundred illustrations. In one very handsome 
octavo volume, cloth, $3 50. 

It is an admirable practical book in the highest and best sense of the phrase. — London Medical Timet 
and Gauette, May 18, 1867. 



LA ROCHE ON YELLOW FEVER, considered in Ite 
Uietorical, Pathological, Etiological, and Thera- 
peutical Relations. In two large and handsome 
octavo volumes of nearly 1500 pages, cloth, (7 00. 

LA ROCHE ON PNEUMONIA. 1 voL 8vo., cloth, of 
AOO pages. Price $3 00. 

LAYCOCK'8 LECTURES ON THE PRINCIPLES AND 

Methods of Medical Obsbbvation and Resbaroh. 

For the use of advanced students and junior prac- 

titioaers. In one very neat royal 12mo. volume, 

elotb, $1 00. 



Translated from the second edition by Gborob E. 
Dat, M.D., F.R.S., &c ; edited by R. E. Roobbs, 
M.D. Complete in two large and handsome octavo 
volumes, containing 1200 pacres, with nearly two 
hundred illustrations: cloth, $6 

LEHMANN'S MANUAL OF CHEMICAL PHY8I0L- 
OOY. Translated from the German, with Notes 
and Additions, by J. Chbston Morris, M.D With 
illustrations on w^ood. In one very handsome oo> 
tavo volume of 336 pages ; sloth, $2 25. 

LYONS'S TREATISE ON FEVER. la one oetavo 



LEHMAN N^B PflrSIOLOGICAL GHEMlSTUY.l ^^^^^^^^^ ^^'i^^%'^*\ *^^^^.^* W. 
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I^udlow (J. L.), M.D. 

A MANUAL OF EXAMINATIONS upon Anatomy, Physiology, Surgery, 
Practice of Medicine, Obstetrics, Materia Medica, Chemistry, Pharmacy, and Therapeu- 
tics. To which is added a Medical Formulary. Third edition, thoroughly revised and 
greatly extended and enlarged. With 370 illustrations. In one handsome royal 12mo. 
volume of 816 large pages : cloth, $3 25; leather, $3 75. 

])[aclise (Joseph). 

SURGICAL ANATOMY. By Joseph Maclise, Surgeon. In one 

volume, very large imperial quarto ; with 68 large and splendid plates, drawn in the best 
style and beautifully colored, containing 190 figures, many of them the size of life; to- 
gether with copious explanatory letter-press. Strongly and handsomely bound in cloth. 
Price $14 00. 

Harshall (John), F.R.S., 

Professor of Surgery in University College, London^ A-c. 

OUTLINES OF PHYSIOLOGY, HUMAN AND COMPARATIVE. 

With Additions by Francis Gurnet Smith, M.D., Professor of the Institutes of Medi- 
cine in the University of Pennsylvania, Ac. With numerous illustrations. In one large 
and handsome octavo volume, of 1026 pages, cloth, $6 50 ; leather, raised bands, $7 50. 



MEIGS ON THE NATURE. SIGNS, AND TREAT- 
MENT OF CHILDBED FEVER. 1 vol. 8vo., pp 
365, cloth, $2 00. 

MILLER'S PRINCIPLES OF SURGERY Fourth 
American, from the third and revised Edinburgh 
edition. In one vol. of 700 pages, with 240 cuts : 



MILLER'S PRACTICE OF SURGERY. Fourth Amer- 
icHU, from the last Edinburgh edition. In one vol. 
8vo., of nearly 700 pages, cloth, with 36-1 cuts : $3 75. 

MONTGOMERY'S EXPOSITION OF THE SIGNS 
AND SYMPTOMS OF PREGNANCY. With two 
exquisite colored plates, and namerons wood-cuts. 



cloth, |3 75. 1 In 1 vol. Svo., of nearly 6uu pp., cloth, $3 75. 



Xeill (John), M.D., and Smith (Francis 6.), M.D., 

Prof, of the Institvies of Med. in the Univ. of Penna. 

AN ANALYTICAL COMPENDIUM OF THE VARIOUS BRAN- 

CHES OP MEDICAL SCIENCE; for the Use and Examination of Students. A new 
edition, revised and improved. In one very large and handsomely printed royal 12mo. 
volame, of about one thousand pages, with 374 wood outs, cloth, $4 ,- strongly bound in 
leather, with raised bands, $4 75. 



The Compend of Drs Neill and Smith is incompa- 
rably the most valuable work uf its class ever pub- 
lished in this country. Attempts have been made in 
various quarters to squeeze Anatomy, Physiology, 
Surgery, the Practice of Medicine, Obstetrics, Mate 
ria Medica, and Chemistry Into a Bingle manual ; but 
the operation has signally failed in the handb of all 
up to the advent of *' Neill and Smith's" volume, 
which is qnite a miracle of success. The outlines of 
the whole are admirably drawn and illustrated, and 
the authors are eminently entitled to the grateful 



consideration of the student of every class. — N. 0. 
Med. and Surg. Journal. 

There are but few students or practitioners of med- 
icine unacquainted with the former editions of this 
unassuming, though highly instructive work. The 
whole science of medicineappears to have been sifted, 
as the gold bearing sandti of El Dorado, and the pre- 
cious facts treasured up in this little volume. A 
complete portable library so condensed that the stu- 
dent may make it his constant pocket companion. — 
Western Lancet. 



I^'eligan (J. Moore), M.!)., M.R.I.A. 



ATLAS OF CUTANEOUS DISEASES. In one beaotifol quarto 

volume, with exquisitely colored plates, &c., presenting about one hundred varieties of 
disease. Cloth, $5 50. 

Qdling (William), 

Lecturer on Chemistry at St. Bartholomew's Hospital, Ac. 

A COURSE OF PRACTICAL CHEMISTRY, arranged for the Use of 

Medical Students. With Illnstrations. From the Fourth and Revised London Edition. 
In one neat royal 12mo. volume, cloth, $2. 

piayfair (W. S.), M.D., F.R.C.P., 

Professor of Obstetric Medicine in King's College, etc. etc. 

A TREATISE ON THE SCIENCE AND PRACTICE OF MID- 

WIFERY. In one handsome octavo volume, with several hundred illustrations. (Lt Press.) 

pirrie (WiUiam), F.RS.e]^ 

Professor of Surgery in the University of Aberdeen. 

THE PRINCIPLES AND PRACTICE OF SURGERY. Edited by John 

Neill, M.D., Professor of Surgery in the Penna. Medical College, Surgeon to the Penn- 
sylvania Hospital, &c. In one very handsonif^ octavo volume of 780 pages, with 316 
illustrations, cloth, $3 75. 
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parry (John S.), M.D., 

Late Obstetrician to the Phila. Hospital^ Viee-PreH. of the Obstet Society of Philadelphia. 

EXTRA-UTKRTNB PREGNANCY: ITS CLINICAL HISTORY, 

DIAGNOSIS, PROGNOSIS, AND TREATMENT. In one handsome octavo yolame 
of 274 pages : cloth, $2 50. {Just Ready.) 



It i8 with genuine satisfaction, therefore, that we read 
the work before uf), which is far in advance of any mo- 
nograph upon the subject in the Kntclish language, and 
exceeding very much, in the number of cases upon 
which it is based, we believe, any worli of the kind ever 
published. The author has given great care and study 
to the work, and has handled his statistics with judg- 
ment; so that, whatever was to be gained from them, 
be has gained and added to our knowledge on the sub- 
ject. We owe the author much for giving us a clear, 
readable book upon this topic. He has, so far as it is 
at present possible, removed th-* obscurity attending 
certain points of the subject He has brought order 
out of something very like chaoa.—P hileuielphia Med. 
Times, Feb. 19, 1876. 

In this work Dr. Parry has abided a most valuable 
contribution to obstetric literature, and one which meets 
a want long felt by tbose of the profession who have 
ever been called upon to deal with this clafs of cases. — 
Boston JMed. and Surg. Jourval, March 9, 1876. 



This work, being as near as possible a collection of the 
experiences of many persons, will afford a most useful 
guide, both in diagnosis and treatment, for this moflt 
interesting and fatal malady. We think it should be in 
the hands of all physicians practising midwifery.— Cin- 
cinnati Clinic, Feb. 5, 1876. 

This work is based upon an analysis of five hundred 
cases of misplaced pregnancy, and the author has sue* 
ceeded in giving a most interesting and valuable work 
as the result of this labor. — Med. and Surg. Jieporter, 
Jan. 29, 1876. 

We scarcely know which most to admire in this woric, 
the labor and industry exhibited in the collection firom 
the medical literature of the world, of 500 cases of extra- 
uteiiue pregnancy, or the ingenuity and skill with 
which the cases are appropriated to the illustration of 
various points in the diagnostic and clinical relations of 
the subject. The work is a mof t important addition to 
American medical literature. — Pacfjic Med. and Surg. 
iJournal, Feb. 1876. 



parrish (Edward), 

Late Professor of Materia Medica in the Philadelphia College of Pharmacy. 

A TREATISE ON PHARMACY. Designed as a Text-Book for the 

Student, and as a Guide for the Physician and Pharmaceutist. With many Formulas and 
Prescriptions. Fourth Edition, thoroughly revised, hy Thomas S. Wiegand. In one 
handsome octavo volume of 977 pages, with 280 illustrations : cloth, $5 50 ; leather, $6 50. 
{Just Issued.) 



Of Dr. Parrish's great work on pharmacy it only 
remains to be said that the editor has accomplidhed 
his work so well as to maintain, in this fourth edi- 
tion, the high standard of excellence which it had 
attained in previous editions, under the editorship of 
its accomplished author. This has not been arcom- 
plibhed without m uch labor, and many additions and 
improvements, involvingchangesin the arrangement 
of the several parts of the work, and the addition of 
mach new matter. With the modlflcationa thus ef- 
fected, it constitutes, as now presented, a compen- 
dium of the science and art Indispensable to the 
pharmacist, and of the utmost value to every prac- 
titioner ofmedicine desirous of familiarizing himself 
with the pharmaceutical preparation of the articles 
which he pi escribes for his patients.— CAica^o Med. 
Juurn., July, 1874. 

The work is eminently practical, and has the rare 
merit of being readable and interesting, while it pre- 
serves a strictly scieutiflc character. The whole work 
rejects the greatent credit on author, editor, and pub- 
lisher. It will convey some idea of the liberality 
which has been bestowed upon its production when 
we mention thst there are no less than 280 carefully 
executed illustrations. In conclusion, we heartily 



recommend the work, not only to pharmacists, bat 
also to the multitude of medical practitioners who 
are obliged to compound their own medicioes. It 
will ever bold an honored place on our own book- 
shelves.— i>u2>Zin Med. Press and Circular^ Aug. 12, 
1874. 

With these few remarks we heartily commend the 
work, and have no doubt that it will maintain its 
old reputation as a text-book for the student, and a 
work of reference for the more experienced physi- 
cian and pharmacist. — Chicago Med. Examiner^ 
June lA. 1874. 

Perhaps one, if not the most important hook upon 
pharmacy, which has appeared in the English lan- 
guage, has emanated from the transatlantic press. 
''JParrish's Pharmacy" is a well-known work on this 
side of the water, and the fact shows ne that a really 
useful work never becomes merely local in its fame. 
Thanks to the j adiciuus editing of Mr. Wiegand, the 
postbnmous edition of " Parrinh" has been saved to 
the public with all the mature experience of its au- 
thor, and perhaps none the worse for a dash of aew 
blood.— Zondon Pharm. Journ., Oct. 17, 1874. 



Pavy 



(F. W.), M.D., F.R.S., 

Senior Asst. Physician to, and Lecturer on Physiology at, Ouy*s Hospital^ etc. 

A TREATISE ON FOOD AND DIETETICS, PHYSIOLOGICALLY 

AND THERAPEUTICALLT CONSIDERED. In one handsome octavo volume of nearly 
600 pages: cloth, $4 75. {Just Ready.) 



The present book Is a result of his work in this 
direction, and is well calculated to do credit to his 
perseverance in collecting facts, and his judgment 
in arranging them in an entertaining, as well as m 
practical form. It is but rarely that we have had 
offered us so much practical information in so 
agreeable a manner as is done by Dr. Pavy in the 
present instance. — Ifew Remedies, July, 1874. 

No modern treatise on this subject having existed 
in the English language. Dr. Pavy's work supplies 
a want which has been very seriously felt, and in 



a manner which shows that the author is an exten- 
sive reader and has judiciously arranged the nume- 
rous facts and theories, together with the most 
striking experiments and the deductions drawn 
therefrom. It seems to us that he has truly confer- 
red a great benefit upon all interested in the subject- 
matter of his work, and that nobody will study its 
pages without having derived valnable instrnotion 
therefrom, and without considering it utt only use- 
ful, but next to Id dispensable. — Amer. Joum. of 
Pharmacy, Aug. 1874. 



By the same Author. 

A TREATISE ON THE FUNCTION OF DIGESTION ; its Disoft- 

DER8 AVD Treatment. From the Second London Edition. In one handsome volume, 
smaJJ octavo; cloth, $2 00. 



0. LBA-B HSDICAL AND SHRaiOAL ?QBUOATIOBB. ST 

SoberU (William), H.D., 

bwtiim- «■ Jhdlctiu In the MantlxHUr Stiaol sf Jbdtsliii, *t. 

A PRACTICAL TREATISE OX URINARY AND REXAL DIS- 

BASES, in eindtng Drinarj DepociU. IllDstrmt*dbjnaD*r<]i»ewuud angrariiga. 8m- 
ond AmcTigan, from tbt Saeood Rtvlaed and Balws*d L«odon EditioD. In on* Ur** 
knd hsndsamaMUvoTDlume of Bit pUM, «ilh > ealortd ptal* : sloth, S4 &0. |i>a(r<f» 
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Samsbotham (Francis H.). M.D, 

THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDICINE 

«Fid Snrgary, in raff renee to Iha Proec^E of Purturition A naw and anUrgad aditlon, 
thoroaghl; reviaad b; tba aathor. With nddilion* b; W. V. Kbatiko, H.D., ProfatsoT 
ofObstetricB, etc., in tha JeffarBOn HadicnICotteEe, PbilndalpbU. In ana large and bKCid- 
KID* imperial ootara Tolnine of (l&J pag^''. girongly bound in leothar. with raiaad bandsj 
with eiily foar beanllful pintai, and nomeroiH wood-outi in tba lait, oontaining in all 
nearly 200 large and baantitnl Sgarea : laatbar, ST DO. 
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gmith (J. Lewis), M.D., 

A PRACTICAL TREATISE ON THE DISEASES OF INFANCY AND 

CHIIiDHOOD. Third Edition, enlargwl and thoroaghly reTisad. Wilb illnatratioiia on 

wood. In one handsome Bio. ToluDia of TS6|>oger: cloth, S^ ; leather, tS. (Jiiii Rtadf.) 

The eminent success which Ihia work hni aebiavad has aneoanigad the aathor, in preparing 
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Xaylor (Alfred S.), M.B., 

Lecturer on Med. Jttrup. and Chemistry in Ouy*s Hospital, 

POISONS IN RELATION TO MEDICAL JURISPRUDENCE AND 

MBDICINB. Third American, from the Third Reviaed English Edition. In one large 
octavo yolume of 788 pages, and 104 illostrations : eloth, $6 50 ; leather, $6 50. {Nou> 
Ready,) 

From the Prtface to the Third Edition, 

Bat few words are required to introduce thir Tolnme. It is based on the two previous tui- 
tions ,' but the complete revision, rendered necessary by time, has converted it into a new work. 
A» a rule, I have omitted a deecription of those poisonous substances which have not hitherto 
given rise to investigations before our legal tribunals, and which are otherwise of little interest 
to the profession. In short, as the reader will perceive, the subject of poisons has been treated 
only in relation to Medical Jurisprudence and Medicine, and as fully as the space at my disposal 
would permit. 

The present is based upon the two previous edi- while to do more than announce the appearance of a 

tions; ''but the complete revision rendered neces- new edition, and to state that an examination of it 

sary by time has conv^erted it into a new work." has shown that its learned author has honestly and 

This statement from the preface contains all that it successfully endeavored to bring his book fully up 

is desired to know in reference to the new edition, to the most recent progress in toxicology. <>PAiZa. 

The works of this author are already in the library Med. Times, Oct. 2, .87d. 

of every physician who is liable to be called upon jj^. Taylor has brought to bear on the compilation 

for medico-legal testimony (and what one is not?), so of ihis volume stores of learning, experience, and 

that all that is required to be known about the pre- practical acquaintance with his subject, probably 

sent book 18 that the author has kept it abreast with ,ar beyond what any other living authority on toxi- 

the times. What makes it now, as always, especially cology could have amassed or utilized. He has fully 

valuable to the practitioner is its conclseneas and sugtained his reputation by the consummate skill 

practical character, only those poisonous substances and legal acumen he has displayed in the ari-ange- 

being described which give j-ise to legal investiga- n,ent of the subject-matter, aud the result is a work 

tions.— y^c Clinic, Nov. «, Ib70. on Poisons which will be indispensable to every stu- 

Prof. Taylor's work on Poisons has been so long dent or practitioner in law and medicine. — ThelhUk- 

before the profession, and is so universally recog- linfiourn. </ Med. iSci.,Oci. 1S75. 
nized as a classic, that we do not think it worth 

By the same Author. [Just Issued,) 
THE PRINCIPLES AND PRACTICE OF MEDICAL JURISPRU- 

DENCE. Second Edition, Revised, with numerous Illustrationi. In two larg« octavo 
volumes: cloth, $10 ; leather, $12. 

This great work is now recognized in England as the fullest and most authoritative treatise on 
every department of its important subject. In laying it, in its improved ^orm, before the Ameri- 
can profession, the publisher trusts that it will assume the same position in this country. 



By the same Author. (Lately Published,) 

MEDICAL JURISPRUDENCE. Seventh American Edition. Edited by 

John J. Reese, M.D., Prof, of Med. Jurisp. in the Univ. of Penna. In one large octavo 
volume of nearly 900 pages. Cloth, $5 00 ; leather, $6 00. 



To the memlters of the legal aud medical profession 
it is unnecessary to say auyihiug commendatory of 
Taylor's Medical Jarisprndence. We might as well 
undertake to speak of the merit of Chltiy's Plead- 
ings. — Chicago Legal News, Oct. 16, 1873. 

Little can be added to what has already been said 
of this standard work of Dr. Taylor's. As a manual 
it is doubtless the most comprehensive extant, meet- 
ing fully the demands of the student of medicine and 
law.— Western Lancet, Nov. 1S73. 

It is beyond question the most attractive as well as 
most reliable manual of medical jurisprudence pub- 
lished in the English language.— ilnter. Journal of 
SyphiXograyhy, Oct. 1673. | Uteord, Jan. 15, lb74. 



It iH altogether superfluous for us to offer anything 
in behaf of a work on medical jurisprudence by an 
author who is almost univereally esteemed to be the 
best aathurity on this specialty In our language. On 
this point, however, we will say that we consider Dr. 
Taylor to ue the safest medico-legal authority to fol- 
low, in general, with which we are acquainted in 
any language.— Ka. Clin. Record, Nov. 1873. 

This last edition of the Manual is probably the best 
of all, as it contains more material and is worked up 
to the latest views of the author as expressed in the 
last edition of the Principles. Dr. Reese, the editor 
of the Maunal, has done everything to make his work 
acceptable to his medical countrymen. — If. X. Med. 



fanner (Thomas H.), M.D., 

PhysiHan to the Skin Department in University College Hospital, 4>e. 

ON THE SIGNS AND DISEASES OF PREGNANCY. First American 

from the second and enlarged English edition. With four colored plates and illustrations 
on wood. In one handsome octavo volume of about 5U0 pages, cloth, $4 26. 

By the same Author. 

A MANUAL OF CLINICAL MEDICINE AND PHYSICAL DIAG- 

NOSIS. Third American from the second London edition. In one neat volame small 
12mo., of about 375 pages, eluth, $1 50. 

*if^* By reference to the " Prospectus of Journal" on page 3, it will be seen that this work is 
offered as a premium for procuring new subscribers to the '* Ambricah Journal of thb NLmiucal 

SCIBMCJBS." 
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HBNRY 0. LBA'S MEDICAL AND SURQIOAL PUBLICATIONS. 



^H^inckel (P.), 

Professor tvad Director of the GyncBcolngical Olinie in the UniverHty of Rostock. 

THE PATHOLOGY AND TREATMENT OF CHILDBED. A 

Treatise for Physicians and Stadents. From the Second German Edition, with additions 
by the aathor. Translated by Jambs Bbad Chad wick, M.D., Clinical Lecturer on Dis- 
eases of Women in Harvard University. In one handsome octavo volume. {In Press.) 



WiU 



iams (G. J. B.)) M.D., 

Senior Consulting Physician to tht Hospital for Consumption^ Bromptonf and 



Will 



iams (Charles T.), M.D., 

Physician to the hospital for Consumption. 

PULMONARY CONSUMPTION ; Its Nature, Varieties, and Treatment. 

With an Analysis of One Thousand Cases to exemplify its duration. In one neat octaro 
volume of about 350 pages : cloth, $2 50. {Lately Published.) 

He can still speak from a more eoormoas experi- After all, the grand teaching which Dr. WilliamR has 
ence, and a closer study of the morbid processes in* for the profeatiion is to be foand in his therapeatical 
▼olved in tabercalosis, than modt living men. He chapters, and in the history of indlvidaal cases ex- 
owed it to himself, and to theimportanceof thesab- tended, by dint of care, over ten, twenty, thirty, and 
Ject, to embody his views in a separate work, and even forty years. — London Lancet^ Oct. 21, 1871. 
we are glad that he has accomplished this dnty. 



^ilson (Erasmus), F.!R.S. 

ON DISEASES OF THE SKIN. With Illustrations on wood. Seventh 

American, from the sixth and enlarged English edition. In one large octavo volume of 
over 800 pages, $5 00. 

A SERIES OF PLATES ILLUSTRATING ''WILSON ON DISEASES 

OF THE SKIN:" consisting of twenty beautifully executed plates, of which thirteen 
are exquisitely colored, presenting the Normal Anatomy and Pathology of the Skin, and 
embracing accurate representations of about one hundred varieties of disease, most of 
them the size of nature. Price in extra cloth, $o 50. 
Also, the Text and Plates, bound in one handsome volume. Cloth, $10 00. 



By the same Author. 

A SYSTEM OF ANATOMY, General and Special. Edited by W. H. Go- 

BRBCHT, M.D., Professor of General and Surgical Anatomy in the Medical College of 
Ohio. Illustrated with three hundred and ninety-seven engravings on wood. In one 
large and handsome octavo volume of over 600 large pages : cloth, $4 00 ; leather, $5 00. 

By the same Author. 

THE STUDENT'S BOOK OF CUTANEOUS MEDICINE and Diseases 

OF THB Skin. In one very handsome royal 12mo. volume. $3 50. 



^ohler and Fittig. 

OUTLINES OF ORGANIC CHEMISTRY. Translated with Additions 

from the Eighth German Edition . By Ira Remsen, M. D. , Ph. D. , Professor of Chemistry 
and Physics in Williams College, Mass. In one handsome volume, royal 12mo., of 550 
pages : cloth, $3 1^0. 

'yj^inslow (Forbes), M.D., D.C.L., etc. 

ON OBSCURE DISEASES OF THE BRAIN AND DISORDERS OF 

THE MIND; their incipient Symptoms, Pathology, Diagnosis, Treatment, and Prophy- 
laxis. Second American, from the third and reviited English edition. In one handsome 
octavo volume of nearly 600 pages : cloth, $4 25. 



WALSHE ON THE DISEASES OF THE HEART 
AM D GREAT VESSELS. Third American edition, 
la 1 vol. 8vo., 420 pages: cloth. $3 00. 

WHAT TO OBSERVE AT THE BEDSIDE AND 



Aptbr Dbath in Mbdical Casks. Pabli»hed under 
the authority of the London Society for Medical 
Observation From the second London edition. 
1 vol. royal 12mo., cloth. $1 00. 



Zeissl (H.), M.D. 



A COMPLETE TREATISE ON VENEREAL DISEASES. Translated 

from the Second Enlarged Qerman Edition, by Fbbdekic R. Stdrqis, M.D. In one 
octavo volume, with illustrationB. {Preiparing.) 



